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CAMPUS INTRODUCTION

The Electronics and Telecommunications Research Institute supports national innovation and
growth by ensuring the technology is competitive through the development of
hyper—connected intelligent infrastructure technologies. In addition, the ETRI is making more
intelligent the overall industrial structure of society, encompassing manufacturing, national
defense, medical care, culture, and education, via information and communications technology
(ICT). It is also an innovative leader in national economic development and conducts pioneering
R&D projects to improve the nation’s quality of life.

At the UST-ETRI School, the competent researchers of ETRI teach students using all their
expertise and knowledge as faculty members through an efficient and differentiated hands—on
education system. Under the guidance of faculty members, students transform into
outstanding researchers, by participating in government-run projects and experiencing
world-class research. Graduates are getting jobs at Korea’s top companies and research
institutes thanks to the recognition they earn for their outstanding R&D competence attained
at the ETRI School. Approximately 10% of graduates get a research job at the ETRI and
continue their research.

INTRODUCTION OF MAJOR

The ICT Major consists of five concentrations, Computer Software, Advanced Device
Technology, Information Security Engineering, Communication & Media Technology, and
Network Technology. These cover all the research fields of the ETRI. Major lectures are
composed of future-focused advanced subjects. Students who want to learn basic subjects
can take additional lectures at a nearby graduate school. Through on-site research, this major
helps students develop their research capabilities so they can work on sophisticated
government-led projects.

INTRODUCTION OF CONCENTRATION

Telecommunication Media Engineering is an advanced communication
technology that can be applied to Beyond 5G mobile communication,
tjon& high speed narrow area wireless communication, loT transmission,

Technol . - . . .
e tactical defense communication, next generation broadcasting media,

terrestrial and cable TV broadcasting system, UHDTV broadcasting
technology, broadcasting communication convergence technology,
satellite communication and realistic satellite broadcasting technology,
satellite navigation, Public safety disaster relief communications,
wireless transmission and RF technology, and antenna & radio
technology. In this course, students will acquire basic mathematical and
engineering knowledge required for wireless mobile communication,
digital broadcasting, satellite communication broadcasting and radio
technology, as well as acquire professional knowledge through
on-the-job training that directly participates in technology development
projects.
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INTRODUCTION OF CONCENTRATION

Information
Security
Engineering

Network
Technology

Advanced
Device
Technology

Computer

Software

Information Security Engineering is a major field of research on how
to actively counter the side effects such as invasion of privacy and
cyber—attack that are caused by the evolution into the hyper-connected
society. The aim of our department is to research and develop intelligent
information security technologies including cryptography, authentication
technique, network security, loT security, and convergence

We cultivate Network Technology major of talent aiming for the
hyper-connected telecommunications in theory and in practice.The
curriculum provides classes and field-studies on network theory, loT,
future Internet, communication protocol and service, immersive
multimedia communication, optical communication, and the newest
technologies to meet convergences evolving in networks.

The Advanced Device Technology major embraces its goal of educating
global R&D leaders in new materials and new electronic and functional
devices. Related research fields are organic/inorganic photovoltaic
technologies, transparent electronic devices, OLED lighting, organic
electronic devices, new functional devices, high—frequency optical-wireless
convergence components, photonic integrated circuits, optical components,
thermoelectric technology, energy harvesting technology, nanoelectronic
device technology, etc.

In Computer Software major, various software technologies needed to
enter 4th industrial revolution and Al society are studied. The major
includes embedded software, image processing, computer vision,
machine learning, big data technology, spoken language processing,
human robot interaction, contents, and IT convergence technologies.
Students in this major can participate in various projects of Software
Contents Research Laboratory and Hyper-connected Communication
Research
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VISION AND GOALS
DEVELOPMENT GOALS

Education Fostering fundamental knowledge in IT field

sector Realizing on-site education that eliminates the need for retraining
Nurture global talents who have problem-solving abilities

Research Promotion of interdisciplinary cooperation research

sector Developing the ability to utilize IT technology through field research

Securing the world's best IT convergence technology research
capability

STRATEGIES AND TASKS

Education Encourage the selection of excellent students and the enroliment
sector of advanced courses
Practice—oriented lecture to improve problem solving ability
Promotion of globalization through international exchange of students
Research Promotion of interdisciplinary exchange and research on new fusion
sector technology

Seeking accumulated skills of research institute through field
research

Seeking research experience through participation in national R&D
project

AFTER GRADUATION

Graduates of ICT majors have entered various fields.

1) Relevant government research institutes such as Electronics and Telecommunications

Research Institute, Agency for Defense Development, and Security Research Institute.
2) Corporate research institutes such as Naver, Kakao, LG, or KT.
3) Start-ups based on the high technology acquired during the research process.

4) Graduates of the master's degree also challenge the doctoral course.
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HES3 b3 EM 0|2 2 AAHE | Communication Theory and System
& pe L&A 2 | Introduction to Optical Communication
'(I' X :k ) (Mejor) ME XI5 OO|ME A|AE! | Smart Thing Agent Systems
‘echnology)
AMEQIEY QIT2} | Internet of Things Infrastructure
MEHHEHS Mz 13 YEQF HOF | Advanced Network Security
CE pe CIOJE AH|A E9t | Data Service Security
(SI:fcon.natlon (Major) 29lai2 & H0{7|& | Penetration and Defense Technology
urity
Engineering) AJARL HOF | System Security
&5 QAXL|HE | Cryptographic Engineering
FHEHOIH 0| 0t0|dIHE
| Introduction to Data Mining for Security
XMICH FAEO 7| | Advanced in Multimedia Security
XM Q15 7|2 | Advanced ldentification Technology
XEMICH ) 22| | Solid State Physics
2X+58t HE SIS QI5HUBSISt | General Chemistry for Engineers
(Advanced (Maior) Lt AXH 2 L AX} | Nano Materials and Nano Devices
Device Sx|0| X ol USHEA
Technology) EE—I X|'7| = 8950
| Electromagnetic and Optical Properties of Materials
8at25t | Thin Film Engineering
=]

HIER| AXH 2 AXF BA 2
| Introduction to Semiconductor Materials & Devices
Characterization

BIEA| AKX I§Z|X| | Packaging for Semiconductor Device

Bt=A| HZE 23 | Fabrication Process for Semiconductors

BIERIE &85t AX} | Semiconductor Devices

UXHEEMO| 08l | Fundametals of Quantum Information

OLXIZE A JHE

| Introduction to Energy and Environmental Devices

AAM AKX 2 Oz 0|0|F | X-Ray Devices and Medical Imaging

Rl

222 | Vacuum Physics

N

A 22 U 28 | 2D Materials and Applications

EHMXICHIO|A J§2 | Introduction to Transparent Electronic

Devices

- .
OHEIS gl RZZAHY

| Surface Reaction and Vacuum Deposition Methods
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| Optimization Theory for Machine Learning

DFEAX2| | Advanced Image Processing

2T H|H™Q 03 | Understanding of Computer Vision

HEE BT Y3 4818 7|

| Mathematical Tools for Computer Vision

LRE HIFOAMS] TEAIE 7IoHet

| Multiple View Geometryin Computer Vision

UHHRE! | Affective Computing

HA™ X5 | Computational Intelligence

H57] 812 4A | Asynchronous Circuit Design Method

SHUA VI 2R MO 22O

| Image Recognition-Based Robot Control Programming
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(Communica (Major)
tion & Media
Technology)

S4 9 Wt 2

| Introduction to Communications and Broadcasting System

15 QHE|Lt B8t | Advanced Antenna Engineering

g MIIR71Et | Advanced Field and Wave Theory

CIXEEN B2X 7| 7|&

20 L /1L o

| Synchronizing Technique of Digital Communications

SMEM HEYT TRES 2

| Wireless Network Management Protocol

SIAIAE 2 opsr JH2

| Introduction to Satellite System and GNSS

NEN U Wl 52

| Satellite Communications and Broadcasting Technology

0|SEAIZES EZ | Technologies of Mobile Communication

HRIIOH QKBS S2

oo T

| Advanced Electromagnetic Fields and its Health Effect

RIATE WSAIAE )% S2

| Technologies of Terrestrial Broadcasting System
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AZ201 2 23t > THstES IFt HIME T2y
| Simulation and optimization | Optimization Theory for Machine Learning
Leols @ AX, 38 2 A% > ESEEER U A% 2 L A%
| Nanotechnology : Material, Process and | Nano Materials and Nano Devices
Devices
oo HIX[2t=9| Cim|at= X|EHeig

HX| W 2t=H(Previous Course) CHAl W 2H= X (Substitute Course

pel EA 7R 7|& | Advanced Packaging Technology > 27t 22 2 88 | 2D Materials and Applications
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Major Course

ALE XIS

Computational Intelligence

2718 27 ¢ 88

2D Materials and Applications

121, MoS2, hBNZt 22 2%t 229 7|2 24 g ¥ 1
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Affective Computing

= JAME AtZlnEiEHIMSl ZE0 et oS AIXC=Z
Q7 AYZAIZ0IMC| HEt TIsS 2Aold, el £ AYHFE
Jlant FHAHQ SBE0IE AN H7 ZRHESO AJHE Soi¢
Olafi3tey.

The goal of this course is to develop a basic understanding of

emotion and affect theory from social science viewpoint and to
understand functions of emotions in context of human-machine
interaction. Students study state of the art in affective computing
techniques and practical applications by introducing recent research
projects in the related fields.

Reinforcement Learning

43t g2 7 S50| UERs 2H o stiz, Sl J3ABoks
OIOIFEY} JEIE QlAloll 71Tt WSS & 2o ZlM=ls dS
22 AT =ME WEoks YO 0 R0 JHAAL] O0IHE
HIOILIE 2, B2 20| A2 O0IMET} ARl J5Etg
WM AAZ StEol=s WHEO|L.

This course will provide a comprehensive introduction to
reinforcement learning as an approach to artificial intelligence,
emphasizing the design of complete agents interacting with
stochastic, incompletely known environments. Reinforcement
learning has adapted key ideas from machine learning, operations
research, psychology, and neuroscience to produce some strikingly
successful engineering applications. The focus is on algorithms
for learning what actions to take, and when to take them, so as
to optimize long—term performance. This may involve sacrificing
immediate reward to obtain greater reward in the long—term or
just to obtain more information about the environment. The course
will emphasize the development of intuition relating the
mathematical theory of reinforcement learning to the design of
human-level artificial intelligence
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2 Ho0iM= MA|22], QIBMAY, TRddESS Elok= 72Xl
Cl &HS0| Z9A TURUHX|L, =29 Cl 7| s SE20E2
ZEA ZAL 2AMSH

In this course various Cl methods including fuzzy systems, artificial
neural networks, evolutionary algorithms, and deep learning are
introduced comprehensively. Students learn recent Cl techniques
by surveying literature and study emerging Cl applications in a

colloquium-like environment.

g HEYI =Hof

Advanced Network Security

0S| 7 layerg 7|1ECE Zf layerOA ZME 4~ Q= J7[2AQ1 HOt
0|2t 0| oidols YR CishM Z< gLt

g AELE St

Advanced Antenna Engineering

2 ZE0iME 2 SO TH01 st 9| QLI TSt 7|x
0|2 ¥ HRE Lot &8 HANE0N) £ &85 TRE
CHOIE 71X 3 AS O0|3=AEE I§X| 29| OHELE AA, H|Zf
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e HMI|Xt7|st
Advanced Field and Wave Theory

HAYIAD] SR AV LY U FIH 22, S8 o TJ8t 3

= o
Advanced Image Processing

2 o= Chyet Saxd] 7IHS0| et ek T2 7Y HE0=
Faxe S8L2TH %S SHE ol

The course objectives are to understand various image processing

methods by programming exercises and to implement applications

that use the image processing.
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Solid State Physics
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General Chemistry for Engineers
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Penetration and Defense Technology

BISISIIBRIS Yl BelsE 93t Bi%t . alet Zal, 24, 2HI

feto] 71=HQl Ligo| tol Sh&otd, Ssi=S0] Xl

ZEU H2

Introduction to Optical Communication

ZEN J1E U NAHR 7IE KNS HYES SHO2 oinf, TSN
712 PEQ BHRABEMR)RE, IS, F247|9) 72X Y S
242] Ofaf L 7173 BEM AIAHO| T YEX AARIO] SO
Hg Al B BN M5 5% Wy 52 29 i

JIASES flet MY Z=TeY

Optimization Theory for Machine Learning

The aim of the lecture is to understand the knowledge of the
mathematics correspoding nonlinear optimization, various induction
technique of nonlinear optimization algorithms, and the solution through
the machine learning algorithm based on a non-linear optimization

for enginnering problems.issues based on nonlinear optimization.

Lt AXHf S L AKX}

Nano Materials and Nano Devices

AXY, 2F U AXfQ| 72 YRt EMS MTHET, 21719 AXY/ZHO|
M2 S8 UeaXS Hle 7121 WS S0, #5Nez

LR, LBkt UEOILRIAALe] SEERIe 85 Ofel SBICt.

CIO[E| AfH|A HOt
Data Service Security
QFMSH HIOJE AHIA HSS ffo RS R AT TIsE5S SiGELICH

CXESA HEZX 7| 7|18
Synchronizing Technique of Digital Communications
CIXIE S AAR0 thet OHE 571 floll CIXE M 441 7152

712 N HiEx 8l S70et S U QA7|ES0 ol Zostt.

o e

oAz

Machine Learning

M2 E0Mel X|=at&i} HIX|ESE0 2t 0|21 4549

In this course, we will explores the theory and practice of machine

learning, focusing on computational methods for supervised and
unsupervised data analysis.

Z2 o7 |ES ol HEOIEZM, HAIFOMS AO[HFCH At

oS S22 s,

2MSA HEYT DTZEE S&

Wireless Network Management Protocol

2 Uze| SN2 USHYY S5 Olafol, e 2 EXT
Ao Hest ASE 24 3 M
& IH BE V252 2ol J1ed E ¥ TS Mok Ae

o
=E2 it

2xl0| M| U HEEN

< o= o
Electromagnetic and Optical Properties of Materials
SO WIHES R S92 Ofdlioll A7 (X, E5d S42 HHE 0k
Sttt 0| Soll TR 242 Oldloly E45k= AIOFE HSIAt Bt

Thin Film Engineering
Bfar Zst i, PVD, CVD, 7|Et 2i9) oy g, TAL CiHI0|A 88

oo

BHER| AXF I§7|X|

Packaging for Semiconductor Device

= W2 YR AKE 0Bl 232 2L 258 HE0| FEGIK

NAES 2HE7| flot XEok=s W7[X| 7|29 W8S WsFLCt

BIEX| 7Kz 2& RO BIEd AXE ESdk= 7|50] 7t 2
2O|H He, MI|H A, JIAH AE, @ LE0| 470K FQ75t

AL 2 12 FM IH7|X| 71=S Olsioll IH7|X| S0 thet

=2-d
W8S &5 4 Sl USYUC

This course teaches the contents of the packaging technology of
making a module using semiconductor devices and mounting the
module on a board to assemble the system. The semiconductor
packaging has the largest function of protecting the semiconductor
devices inside the module, and the four main roles are protection,
electrical connection, mechanical connection, and heat dissipation.
This course is designed to help you understand the latest packaging
technology and to learn about the packaging process.

BeR| HZE SA

Fabrication Process for Semiconductors

BIEAQ| 7|2 St BieA| ME0 27= o2 7HX| 7|12 38 S8
Olalfot!l 1 #2|E 0|80t0 &80| 7tsot=s Bt
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BIER| AXH 2 AKX 24 JHE

Introduction to Semiconductor Materials & Devices
Characterization

BR]| A 2 AXO| M1 #AEE 7|X0[20 00 tiSsk= S452
S5 4 Qe S0l O 012X b 2 2 FHISe NsHels

O|aHot oAt gt
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Semiconductor Devices

pn EE 72 ofi= TAMAIRL & HIA, ZH At F2| 7|12 HE
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HIZS7| 2= 24
Asynchronous Circuit Design Method
= H=0ME HIES7|4 228 dAlske dE SE=Z des FHol

—
HIS7|A| 5|20 ST M7 WA &SIt

AE XI5 OOJHE AJAR
Smart Thing Agent Systems
Fundamental aspects of autonomous intelligent things, autonomous

collaboration, disruptive technology, and interdisciplinary works

A= QIES Q1TE}

Internet of Things Infrastructure

Fundamental aspects of loT based service design with understanding

of Internet of Things Infrastructure — understanding the current

technologies on components of loT infra — where to start for stating

R&D problems related to loT infra — capable to design and implement

loT based service

* |loT infrastructure — loT based services, value chain of loT based
service, components of loT infrastructure

* Current technologies on components of loT infra — loT devices,
loT area networks, loT access networks, service platform for
loT based service

* Develop loT based services — business idea to commercial service,
design loT based service, implement loT based service

AAE HOt

System Security

ORMGIH AARS H2|5H7| oh, DY AIA-, M2l & AA-
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s X0
Cryptographic Engineering
UYSATRIZY| MBS I3t SIS0 L ATERY0 BB 7258

=2"1o= [ =
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URPYEHS L] Of3H
Fundametals of Quantum Information
LAHLSHO| BRTH UAE2, YAEEC| 7|ZE HIRot YAte=L|

H
A%, UAERE, FAY2ELY| 7|12 JtsdE FYUY

=1

Ol X[ZE AR THE
Introduction to Energy and Environmental Devices
E£240| B7I5t U= oHX|/2HE AR BEHSI0] o4 K] el
=
[}

2t
XE oA S 2E LA Mt AXLE S 7|E 0|2 S&/24
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IAM AXH 2 o|F O|0|H

X-Ray Devices and Medical Imaging
AN (x-ray)o| TN RIS AAM ATIO| TY 94, S HAUE,

HESY, §¢ 871 U228 0188 OXE AAH AX0| oty
A

) o

Sigofl, 01F 7|Hez Uit 7Y, 3, 4RH U3 001 5 2=
TS AAM 0|00l CHol SkEStct.

SHRUA T|8F 28 HO| ZET2HY
Image Recognition-Based Robot Control Programming

YA B2 IYO| JIE 0|2 012 J|HIO2 3 X5 0|SH Aof
DRNE Mg HWS Sof FHHA L 22 Aol St 7|=xel

=
o203y S3AS HY

SLYAIAE B QMBI T2

Introduction to Satellite System and GNSS

FrEeEel delet e MEUE AN

JNEL U WBTIS S2

Satellite Communications and Broadcasting Technology
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Technologies of Mobile Communication

UST ek S wntipy HY

o
o

APMIE FEES JlE

Advanced in Multimedia Security

O|SEY =20f0il tier SEAME &S5t Sl 718 52 0|58

AARS AI0BICE

QIS4Z@T Hafd
Neural Networks and Deep Learning
O|01X], 24, 20Xl M AHM 2FE L1 U= H2 HFYS

S&517| Yt MAY 7|2 convolutional neural networks, Deep

belief networks, recurrent Neural network S0 Ci$t 22

Deep neural networs has been gaining much attention these days
because of its very successful results on image recognition, sound,
voice, and natural language processing to name a few. This lecture
aims at understanding & obtaining deep knowledges on deep neural
networks such as convolutional neural networks, deep belief networks,

recurrent neural networks as well as the basics of neural networks

MAmet QNI E2
Advanced Electromagnetic Fields and its Health Effect
= ZA0ME MR =20 0|2 Q15 OIA| g 2 & Ao st

72 AYE HiYehs As SHEZ B0

FEHOL H|o|EOt0Id W=
Introduction to Data Mining for Security
= LF0M= Al A0 th3str| flsi CIOIE Oold 78S

8ol YYS &S0k A SH=Z Bt

Aot USAAH 7|5 E2

Technologies of Terrestrial Broadcasting System

At S AA=S Olalfol?| oM HEERl 7|2 7552 HiRL
Z HESA|ABIO| 7120| = MPEG-2 A|ABICZEE, XA DTV
NA"), XA DMB AIAE, KNI UHDTV AIABOIAS) 52 s
IIEES S ES L2l YBAMHIAS Q4| Y3t 22t
MHIA AITEE 7552 20| §S0I0 O Lo A 3 71z
LiofZt #Ee FA BE J|IM ¥ =22 Sof Lofsict.

Hs=2

Vacuum Physics

IS S2E 0|8, TS £t 7|5 HSE FX|0 thet H2iet
2

gY S5 Olahistaxt g

o A

CIRIE ZIEIR0 Lot REEES, HTeh AIg & MHIAS 9o Ciofet
CNIY 7% 957168 IR, US UT2E XS, A8h=124T)
7

[ [= 10,
THOEY, HHOY S 22 2H= ES JViEs ettt

AMIE 215 1=

Advanced ldentification Technology

= U=0ME US 7122 HEE Ofotord 2oty Zalet Holg =2E

9lst MEZ2 I 7|$SS st it

ZIE HIFOIML CEEAIR 7[5t
Multiple View Geometry in Computer Vision

= 4= OE A ZHE M0I9] 7[oketd #AE Olslotdl, 4~&tH
S YUES 013010 AMA FLo2REH HH & 7i2te] E4=
Atole A8 sHE STt

The course objectives are to understand the geometric relations
between multiple views of scenes and to compute scene and camera
properties from real world images using mathematical tools and

algorithms.
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Mathematical Tools for Computer Vision
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Understanding of Computer Vision
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Introduction to Communications and Broadcasting System
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Communication Theory and System
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Introduction to Transparent Electronic Devices

TSP 7HE, EYMELr AXY7|%, TSP AX7|&, TSP #&7|&, TSP
HZ7|&, MSEUEN AX7|E, TFT 012, AMSlE BeX| S871%,
PVD, CVD, 7|Ef €9t &y 2, ®A} CHOIA 3&

|

I
Bl
OH
oM
Jou
i3

© o
HBHAS A

Surface Reaction and Vacuum Deposition Methods
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Stochastic Process and Filter Theory
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