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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.

ALHAAFH TG A2 (Game & Computer Graphics Basics)

2 U=0M= AYoIM 20|= FRE J2fHACt AHE OI25S SFRICh HEH 7Is2e A Al 4, 2aH BlAx
W, 22| AIZ2014, 7H2IE ofiLioold, AAJZE L At Tiald 7|8 HOJE] i SO| ATt 2 2A=2 7|22 0|20 2S
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In this course, we learn about the theories related to computer graphics used in games. Representative technologies
include procedural terrain generation, procedural texture generation, physics simulation, character animation, real-time
light calculation, and deep learning-based data generation. This course focuses on basic theories.

ALHAAFEH Y243} (Game & Computer Graphics Advance)

2 I=0M= AYoIM 20|= HFE] LA HAE O|2SS SFRICH HEAHR! 7|s2= HAA Y Y, a4 sAX
MM, 22| AlZ2(014, 7H2IE ojLojolM, MAZH Y At Eeid 7|8t GjolE e SO| QUCH 2 U=2 A3} 0|20 2388
2HELL

In this course, we learn about the theories related to computer graphics used in games. Representative technologies
include procedural terrain generation, procedural texture generation, physics simulation, character animation, real-time
light calculation, and deep learning-based data generation. This course focuses on advanced theories.

A A 7158 (Multi-View Geometry)
ZRE] o] 71240l Ralle AMAIe] 2E Ofsste Z10ICt O] BE2 RAE J[5t5H 2l2jet AFES iAo 2 HEi5H0]
|2

ALt HESh=s YEol tisto] CHECE. OIS floi S 7[5t 7|2, 7102t Z2[=2fo1d, 2S22RH #2905 7|y
S2 Hi2Ch =5 331 B 25k 212 0|22 YHEO tist TfE Zo|ck.

A basic problem in computer vision is to understand the structure of a real world scene. This course covers relevant
geometric principles and how to represent objects algebraically so they can be computed and applied. We will learn
epipolar geometry, fundamental matrix, camera calibration, and structure-from-motion. Recent major developments in
the theory and practice of 3D scene reconstruction will be handled.

S g2 EEOI %O°F 7| 0| O] S0M= 53] B|A 40| 25t 71522 &It BIY Mt s 7102t &7
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L2l WH S s=Ho=2 2ot ditdoz F2S 4 U sich 0] FoME 2Re| St S fIet T2t 2014,
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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.

A'sd=2REA (Intelligent Robotics)

20| I23l F WSS AS02f YT 4 ATk o o, 0] £U2 20| nfefat HAHof TSt A7HEH SHiS2 HAIA
NAPRIM AtEEl= H2la L102|S0)| Cisty] SEe Z0|ct. 0] £olMe S 7(8te] ABtE Qd2]s, 253 923, 7|
ot 22 25 AE, ATA22t ojLE20|d, dSstHEZS g2 28, dA2Y=2], 2428 S0)| tisiA CHE oflolct
This course introduces the science and design of robots whose programmed behavior may be described as intelligent.
We will explore principles and algorithms for computation in physical world. Topics covered include behavior-based
embodied artificial intelligence, kinematics and inverse kinematics, geometric reasoning, motion planning, mapping
and manipulation, biologically inspired and biomimetic robotics, distributed robotics and intelligence.

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.

ALAAAE Lt (Seminar on Game Industry)

|2 Aol et oAl Ol o2 AY Aol LiokZ gkt s ZsHOF Sh= £2S0l TS0 EE3ITE AIY LHdoll SAt
P Q= SIAME 260 4oE 10 oJHEE LheLt.

e 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.

o M
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SFAAA7]€7]=2 (Technology for Extended Reality, Basics)

2 I=F0M= &2 A T|=0| EYIES) 2 O|2SS 35SI0h HRAQ! 7152= 2|TO[-E|E 947, 37+ QA M SiA0|
Mo| AREAt Q1AL 50| QUCH 2 =2 7|2AQI 0|28 23S UECt

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 theories.

Fd47]&418} (Technology for Extended Reality, Advanced)

2 =0|Me 2 oY J|s0| ERES) 2 0|25 S SFeIth EAQ! Tis2= 2|CI0[ME|E /T, 37+ A, 7MY Ao
Mo AKEZL Q1AL SO| QUTt 2 W= 43t O|2S0| 2¥S YLt

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.

AFHolgAto]AA (Advanced Data Science)
2 0152 AR ZASEL Hole o8 L F2|, M HolE B4 2 AZSH SAA 22 2 0%, oA 2YS ZESt H0|EALO|
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In this course, students explore the data science lifecycle, including question formulation, data collection and cleaning,
exploratory data analysis and visualization, statistical inference and prediction, and decision-making. The class focuses
on quantitative critical thinking and key principles and technigues needed to carry out this cycle. These include
languages for transforming, querying and analyzing data; algorithms for machine learning methods including
regression, classification and clustering; principles behind creating informative data visualizations; statistical concepts of

measurement error and prediction; and techniques for scalable data processing.

Z2992d (Full Stack Deep Learning)

SLE HER TAEkE 2 SHERE Q3Rs AL HIETIZ|Q| ARIE siashs O =20| Ebt 2 M52 A T2
E2{doll ClishA e&SICt 24| 348 U Z2E HIg 24, 0|5 27|, Fe|, 2018 2d Y 22, SHIZ Z2fel3 2
TRY Qmet Med oy A 24| oiE 2 A 2, Uil 2 BiXE SOf| s ChECH

Full Stack Deep Learning helps you bridge the gap from training machine learning models to deploying artificial
intelligence systems in the real world. This course teaches full-stack production deep learning: Formulating the
problem and estimating project cost; Finding, cleaning, labeling, and augmenting data; Picking the right framework
and compute infrastructure; Troubleshooting training and ensuring reproducibility; Deploying the model at scale.

glo]E|Ato] AAELJ T FFAIEA (Advanced Statistics for Data Science)

S7l= clolef SRS BAPPL Of0] ZMet HEHE US 4 TS SuH A H2lsis o AREC £ 22 £ 24
ot aster 980 Lol SSEC Yot olnf 22 Zio| SRS SIS O AISEIS SAE I £ S8 Sof
SISEICH 22 ol S8 BE, SAX R4, JHY EIAE U St EFEIC)

Statistics is used to process complex problems in the real world so that data scientists and analysts can look for
meaning trends and changes. This course helps students learn about statistical analyzing tools and its accurate
application. This course focuses on the statistical concepts and tools used to study the association between variables
and causal inference. Key concepts include probability distributions, statistical significance, hypothesis testing, and
regression.

LA ELHF A% (Artificial Intelligence for Healthcare)

HAAO= 22HY FA0IM JRI2IFVIS 78t oS L FY oS0 01271712 Tibet FH0A SHAIMRl A AU 2z
282|714 0|22 S8 =20k 3 oStHo|tt. & A== 3| HAAH0| A0l Ciist Bl 7170l CishA S5t AH|0f 20F

OlM QIBAIS2| 2|2 L0l Chioll MEAC= ChECEL AFYQ| 7|22 ARSI 0[0|7|, HIAE HE|RE Il AIAF CI0[HE

St LISt 9|2 H|O|EIE ARESIO] (/T E2{'d 20| ChisiA ShEsitt 2 M= TSt BildS 7R shdsoiA dAAHof

20| QHSA|S0] Cist 2|ATH el JHEA ofsiet MRl 7|ZE StEote A SHE SiCf

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

Al
I_
l:

E

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.

202584 UBCHERR wshy
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A 2]-8-8 (Advanced Applications of Signal Processing)
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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.

71485259214 (Image Recognition Using Machine Learning)

JIAEEE Ol8sI 24 27, 24 2&, 4 24, A 2E 52 HM2lots S ATICt. HESSES EES Ciast 7|A|
SIEE ARESH 20| 17, StE WY U ZUE RMcks WS Olhsto], 7|29l 7|HEL 2 Hs9 =
BT,

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 learmning including deep learning, we study how to design higher performance models than the existing
methods.

QEALAATEYOYEYZ] (Open—Source Software Networking)
QELA ATEQ0fRL QEAA SIEYI00] CS JHES Ofsliet &, 2% Lot H/7HYo| 88 4+ s 58S =2
U=E BIC} 0| lahM, AFE HESZ, CIOEME, 0|5EL HIE/ZS ARIZ |
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Understand how open source technologies are created and used. After understanding the concepts of open-source
software and open-source hardware, gain the ability to use them for necessary research and development. For this
purpose, computer networking, data center, and mobile communication networking are used as examples. After that,
students learn to design, develop, and evaluate the experimental environment necessary for their research using open
sources.

glo|EtAIE Y EQ]7] (Datacenter Networking)

SO H|O|EjMIE] T2 02t EAE AHIA HERIZS| Aat WatF0|Ct HTTP/1.1, HTTP/2, HTTP/30] Chgh ECt M0l
7|28 SHESICt Ol SaliM Cht 24 MH|AYE HESRIR 7|Hteg F2sk= 7158 OlsisiCh oF8e], HAIRt 28 &4,
T2 ClIOIEL 2MS LIS M AT EQ|of 2F S41 U AA|ZH HE[D|C|O] MY 52 JHYSHY| 218 7152Q1 HIZO| CHsiA
Olshist== it

Datacenter Networking is an advanced course for undergraduate data center programming and full-stack service
networking. In this course, you will learn more detailed techniques for HTTP/1.1, HTTP/2, and HTTP/3. Through this,
students understand how large-scale distributed services operate on a network basis from a technical point of view.
In addition, it is intended to understand the technical background for developing real-time robot communication,
communication between server software for large-scale data analysis, and real-time multimedia/game server.

A-AFEFT5 27| &UHHE (Technology and Practice in Human—Computer Interaction)

QZH-ARE HSAZ 20PN HAHoz =F0| e ATYHED G 7S FAS0| tisiA BFsi Stacke RS
SHEZ 3IC) QRMARE 4228 7o Bl 34, 4 A2, HoH 24 Y M2 Yo st skestn o
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This course introduces the fundamental research methods for Human-Computer Interaction(HCl) studies. Students will
find, read, and review the recent HCl studies for technical aspects. Students will extensively learn the process of HCI
research throughout the semester by doing their term project.

AHRNA-AIUEA (Social System Design and Analysis)

2= 2201 YoM +=H2 ARSH A¢YPHo2 A0 A5 AL & W=oMe &8 AMA-MS FYohe TiYst
CIR[QI 245 molstl, A4 UEQT 242 I8t 2 0|21 24 AlZIE Lor2Ch &4 HI0E 43, 24, AA0IE =2
Y Y FHSITAM, ARISQ| CiYst s THEO| Tiet 22 O[GHE 7[BIe2 O 712Uz AIAE CRfRl U M2k2 HAlShs
SHE oYY = ULk

We are constantly connecting and communicating with numerous people online. In this course, we will explore various
design elements that make up social systems and study social network theories and various social network analysis
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cases. Through social data collection, analysis, and insight extraction, we can develop the ability to propose more
valuable system designs and strategies based on a deep understanding of people’s diverse behavioral patterns.

HEPH AZE (Metaverse Overview)

DEfHAC| Ho|ot HALS Sof| HIEfHAT T LMoz Yokt o= LIOf7of e 2iatof| Cifs =2 a_’ DjEfHA0| 22H0] &
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Learn about the definition and history of metaverses, exploring where they've come from and where they're headed,
and the history of the games that underpin them, exploring their similarities and differences, and where they're
headed.Learn about the fundamental theories of immediate immersion, sustained immersion, and remote presence
that are at the core of hyperrealistic metaverses.

wel] 2718 (Metaverse Planning)
HEHHA L THYBEMA ZHZ/MHIAS 7|2 BHE20|| CHel| sk&atn, HEHHA AH|A/ZEIZ 715 Y20 w2} ChAH=z
A HERHALL HSBEIMA 2812 T18lS AEGTIC

e

Learn about metaverse and virtual convergence world content/service planning methodologies, and practice planning
actual metaverse or virtual convergence world content step by step according to the metaverse service/content
planning methodology.

et A71<EAuY (Metaverse Tech Seminar)
OEHHA ZSHEO| HE 7Hs58H M2 7|=S01l Chslf 225t
Reflect on new technologies applicable to the Metaverse platform.

opilerel 52 (Avatar Behavioral Psychology)

HIEMHA S7H01A OMEIEIS| =it QI7to| HT 210 Cisl EMiSh= Mg, QIZH-OHIEL, OHIEROMHIEIS] ALR|A A2 2kg0t
J0j| w2 THEMAOIM AtSlMElH SiAS OlshslH, 2AIZE melstn side 4 UCH

This course explores the behavior of avatars and human interaction in the metaverse space, enabling students to
understand the social interaction of human-avatar and avatar-avatar and the resulting social psychological phenomena
in the virtual world, and to identify and solve problems.

Q12 A %3-8-2] (Al and Ethics)

—
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This course provides the ethical responsibility in the use of artificial intelligence technology and research.
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TFEELAIHS (Advanced Probability and Random Variables)
7I2AIQ ZOKS RS HESH 24E SRS ZUE SE, H0[R[QF 0|2, i, S 3t 2| 52 SEdich

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

A2 YEE (Advanced Machine Learning)

2|E=550fM2] SVM, kernels, neural network S22 HIZ|= &&0{|AM2] clustering, dimensionality reduction S01| CisiiA &+&
Sl

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

H2JdEE (Advanced Deep Learning)
Hold RYUS A5k YWHIRH gold RS skEstem| 9o Last LHEQ initializer, optimizer SOl CHSH 0|2 SH&5HL
HES gHsich

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

BAIA550]& (Statistical Learning Theory)
Loss, RiskE ZEgst SAHA 55 0|28 e&sict

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

(Natural Language Processing)
o S Q0] &H | 20|= AA0] X2(0f Tl 28| Word2vec, GloVe, LSTM & 2}2H0] 2{2(0i| AlEEl= WS

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.

IFAFEHA (Advanced Computer Vision)
AIZOPH 0[0||, SE40| 28&l= ZRE HIY £U0M= 7[22Q 0|0jR] Z2MHFE 24l 7|&8 SESICt

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

A A LGool el 24 (Time Series Data Analysis)

Z{o10{et A[A|E HO[E] 2A0fl F0ft Recurrent Neural Network(RNN) 7H2 & 713, XS Allet 2717|9 JiEe Zotst
LSTM, LSTME 7ta3tst GRU #2E 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.

J#zo]2 (Graph Theory)
7|AIEE, BRE HI™, 20| 22|t 22 2O00iA 'He| A0|= T2 0|20t H|0[2|2F HIESZ, M5, MAP 22 52 35
stk
This course provides graph theory, Bayesian networks, sampling, and MAP reasoning which are widely used in
machine learning, computer vision, and natural language processing.



« AY715SAL (Explainable Al
QISAIS0| L2l ZHO|Lt ©HE Al 2427} ARMO| Olshste HEHZ AlAlste W= rule inductionOiMEE feature
interpretation7t2| WESICH
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.

SEYUSAE (Advanced Probability and Statistics)
SEDY, HHH0| THEE 7|2 oot aiF 4 HiStnt 22, T2|n DIFBIZNA § SEIE0| #5124 Zo| U 40| Chsh

SIGSICE OF23, A1 2E0|2, A THE0IE, EE0|Z2 5 YCI0lee] Ciust S8 2Ist 513 7|80 Chsh CHEC
This course covers the mathematical fundamentals of probability and statistics theory including probabilistic models,
multiple random variables, function of random variables, and random processes with special focus on discrete Markov
chains. In addition, it also covers the advanced topics such as statistical estimation theory, statistical decision theory,

and information theory.

tjx9& 2191 (Digital Holography)
2 DS FAx|2iel ZHREHIO| Tist AR 2AIS 22D Qe iSIAIMSS 9ISt 13 3219 P4 SIS U B Jj20| oist
BS0Ich 3342 YN AAS, H2| U HEI PG 7|20l 2
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2ot 2|4l ot S8 L Zo| Cist ETlS CHELE O &
multi-view stereo, RGBD based 3d reconstruction, lens-array(plenoptic camera), digital holography, coded-X imaging
59| Y4t B J|&1} 0|of ASsHe 321 4 display 7£S0| 0[0f SHYSICE £ OjAfe] 71=E2| fl2/of st 4o, 2[4
ST H|O|IS0]| CHSH survey 2 SHUESO| 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
including corresponding 3d display technologies. Classes are composed of several lectures on the technologies, survey
on cutting edge papers, student presentations and discussion.

« 1G4 (Advanced Linear Algebra)
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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.

d2d (Deep Learning)

el 2Es PMoke BEEE Hold RS SkEShe O] Zest L9 initializer, optimizer S0i| Cist 0|2 4 A&S 4384
Sict.

This course studies the therory and practice from how to construct deep learning model to what is needed to learn
deep learning model, such as initializer, optimizer.

AZF T2 A EE (Advanced Al Networking)

QUZAAY AHLk2|2] Oshet SAMIHEIS A5 HWHEY £5 AA|, NPUOEZ[EIX M|, NPUZZ12{Y QIEH|0|A, NPUZ
oidel e 2 719 JIs8 550l

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.
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+ 3854 (Engineering Mathematics)

St 45 20| PRI AUE o5t Foto| o ZAI0] AE85l HE o 4~ U= T[22 £5HA 2|t YWHEO| Cish
Olstn QT MY st ZAIZ 24| S2f 20/l 7|27t ZZRED o, SHES2 1 88 SFotes #dE 1 At
The engineering mathematics class discusses about basic mathematical principles and methodologies that can be
employed and applied to the general biomedical engineering research issues. Emphasis is given to fundamental
principles in the areas of linear algebra, boundary-value problems, etc., and the students are encouraged to study their

applications.

i ok

22 Y-$-8EE (Applications in Deep Learning)
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This course aims to cover various deep learning models based on the basic principles of deep learning. In this course,
students will learn unsupervised learning such as adversarial generative networks(GANSs), including existing supervised
learning, and implement the code based on the theory. This course aims to broaden the understanding of deep
learning applications using data such as various images and signals, and to cultivate experts who can lead a new

paradigm of artificial intelligence.

Q1845 (Artificial Intelligence)
= =2 Hil2d, THERIA U Q5|5 7|= 7E2EE HZU|O2 AMECE

This course covers fundamental topics on artificial intelligence, including machine learning and pattern recognition.

JdHJdx2 7Y (Deep-Learning Programming) (7. FR LI 0| E)

=2 2o clgjuo| J|xet HUe 95t T2 elYl B skSSH= PLB 2|2 RISHEICH

This course contains a series of PLB type lectures on deep learning fundamentals and programming methods for deep
learning.

|0 F4Z27]-21 (Convergence Future Communication Colloquium 1)
2 W52 SEORISA 20k 240120 MASES =2lst= MDILZ ZIREICE

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

|0 F4Z27]-22 (Convergence Future Communication Colloquium 2)
2 UE52 SEORISA 20k 240|230 MASES =2lst= MDIUZ ZIRECE

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

AIZE7|8HIZH-7]AIF A4 7]4712 (Introduction to AI-Robot-Based Human—Machine Collaboration Technology)
2 =22 2Z7|A £5], QZ-AIRE A0|Q] SR ALEEl= CHSH 7|29| 712 JiEe S&ste Xe SHE St AR
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The course aims to provide basic knowledge and various concepts used for the human-machine collaboration,
particularly collaboration between the human and the Al-based robot. The Ai-based robot is the robot which utilizes
the Al technique for the realization of the essential functions of the robot that includes the environment sensing,
judgement, and the actuation. This course introduces the various techniques used for the Al-based robot in terms of
sensing, judging and actuating. Also this course includes the basic concepts and theory and hands-on techniques
required for the students who participates in ‘the Al-based Human-Machine collaboration’ program.

o] ALo] AAEE (Special Topics in Data Science)

2 =2 Co[EAlo|AA0] ST A, 24 Vst WHES TIELE 2% U7 E

AL ¢tet MH=S Soff CIO[HAIO|AAS| H3A 30| 7|0fsk= Mz AT UIS DASICE
The course focuses on trends, issues, cutting-edge technologies and methodologies in the Data Science. Through
literature survey, it explores research trends and emerging concern. Through case study and discussion of topical
issues, in addition, it seeks novel research directions making contribution to the success of data science
implementation.

FH5A1A 34 (Advanced Stochastic Processes)
22| 24H0]| Chist 120|121 288 CIRL} R =H|2= Markov renewal process, semi-regenerative process, Martigale
2! diffusion processes S0| ZEgt=ICt
Advanced topics on stochastic processes are covered. Topics include a Markov renewal process, a semi-regenerative
process, Martingales and diffusion processes,

MA2Y (Fundamentals of Machine Learning)

= DN2e oAl 2ol 7|2 202N, ATsE U HASSE, SN U R Tt 23 540 Ot sl 54, Ojy
CIOIE] M7, DHAE U ZTSH A S, HoJE] st 0A 2{do] OJSHS 9ISt 712 A 0|23}, M HISS S5t £2[5HA
7l'Y S CIELL

This course covers fundamentals of machine learning. The topics include supervised and unsupervised learning,
regression and classification, a variety of loss functions, outlier rejection, overfitting and regularization, neural
networks, and so on. Students will work on practical examples and numerical techniques to familiarize themselves

with the covered topics.

733185712 (Reinforcement Learning)

29| 22 Markov Decision Process(MDP)2 7[8to=2 Z515k50| 7Hd1}t 82, H2AE SEESICE Bellman E';%;&!g olg
5t0] Markov Decision Process(MDP)OIIA 2|Z9| policyS SH&3H= Prediction 2 Control& 0|22 SH&3ICH A episodes
0|25t¢ pohc % SH55H7| 2151 Monte Carlo #HoZ28E] Q-learning, SARSA, Time difference(TD)2 S+&3tCH MDP
20| O ARl Z5HAQl ZA(0f ZetetEE 28ot/| 25t0 DON, AC, A3Ce & Yu12|SE SHESict

This lecture earns the concept, purpose, and components of reinforcement learning based on the Markov Decision
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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.

Z358t5712 (Reinforcement Learning)

2| LIS Markov Decision Process(MDP)E 7[Bto2 Z55t50| /Hdnt 224, LAQAE SHS3ICt Bellman H3Ale
0|25t l\/larkov Decision Process(MDP)OfIAM Z|&2| policyE &&dt= Prediction & ControlS O[22 SHESICH A
episode2 O|&3510 poliyE &H&dt7| 2510 Monte Carlo WO ZHE Q-learning, SARSA, Time difference(TD)2
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This lecture earns the concept, purpose, and components of reinforcement learning based on the Markov Decision
Process(MDP). The prediction and control are studied to learn the optimal policy in Markov Decision Process(MDP)
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.

SHHSEZE (Advanced Topics in Security Convergence)
FELSO| Y 0|21} HEH 7153 HEH, UYAOIMS| Hate 2ot OlTT 2t SiAMS Bt PEETO| MEHO 24
=]

SO| THfet A4t 20KIoT, 210134, Al §)0il 480 e M22 EAHHESS B6t 0|F tiSsH?| fIth gtso
tishiM 22 oA S8 2 =252 Feith

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 loT, unmanned vehicles, Al, etc.) and studies measures
to address them.

4317 (Web Hacking)

¢ shzel 71z 0|2, 34 7|8, ¥l Hotg 2[§tC 271 201015 A|ARIOAQ] S2HRE A|AH HAR]| CHatM = A5t
Ao Eoitt 712401 SQL Injectiont 22 ¢ 7HE Zef|UYF0ML| EOEZHOAMEE] SSTI, SSRF & 22 22IRE Al
Blo| 8 U A A|AHO| 2360 Izt O SRR =24 HOs L 2 d7 =258 TSt

The course will cover the basic theories of web hacking, attack technigues, and countermeasures for web security, and
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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.





