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« A9t)|48} (Linear Algebra)
H 712 712 He 32t AA 2 =24 3 7to] xjojof| CiEt M2 QI 2|AIS AIS. CIE tigs YIRS ARSSI0] MY WAl

o = A o SIAS
NAHIS 2 4 9l weig siasic

-

The class provides students with in-depth knowledge on four fundamental vector spaces, differences between real and
complex matrices. Students will learn how to solve a system of linear equations using various algebra principles.

Ho] B4 (Partial Differential Equations)

HOlZYEAe| |22t 2[oHM S ShEsitt

The aim of this class is to teach you the basics of how to solve ordinary and partial differential equations and interpret
the resulting solutions. The Fourier series analysis and ordinary differential equations will be taught prior to the main
subject, PDE. The classification of PDEs and the characteristics of each type will be covered together with the
numerical method to solve the ODEs and PDEs. The inorganic membrane is a discipline that combines chemical
engineering and material engineering, and is being applied to new separation processes and chemical reaction systems.
This lecture aims to understand the diffusion and mass transfer basics that are the basis of separation membranes,

synthesis of various kinds of inorganic membranes, and characterization.

FAIEYAE (Introduction to Statistical Thermodynamics)

7| H2et2 SHSES 2|5t EA YIS (Statistical Thermodynamics) 2 DX|22|5t (Solid State Physics)2| 712 7HE 2 28
S AJNBICE HAH EYshnt SA|FAsnfo| 2A|, rfASH 13|S2|8) Kinetic Theory 2! Transport Phenomena S8 CI&
o CIASH AARHIO| QA0IMS| SES AIKSICE

This course is intended to provide a basic understanding of concepts and issues in the area of Statistical
Thermodynamics and Solid State Physics. This course will review some basic Quantum Mechanics and Statistical
Thermodynamics, and then cover the first 50% of a standard overview of Solid State Physics.

BFHE5 At (Advanced Statistical Methods for Experiments)
A} 2Ast0] 2|2Ql HolE 2SS It AROIMRE AFAIL| E271A| YHO| MEEAIX2|7|HE CIEL: = WEL2:
71240 EAXE7|Y, ey, dutt 3lEA SOl Cole Har|Y, et U S8t 2440| ZEtEICt
This course provides a series of experimental statistical processing techmques, from planning for rational data
acquisition to deriving empirical equations. The main contents include basic statistical processing techniques,
experimental design method, data arrangement techniques such as correlation and regression analysis, experimental
error and uncertainty analysis.

HAAL (Parallel Computing)
2 Y2 g AREZ YHAS & £ AU 23| L AU =7 E 3. ZAREE 0I8S #3| 2H2 2 Schrodinger WA
OllM Poisson &ZAl0] O|=2= HO|Z %*’éiél E0|E SH53IC) 2 2I=0jAME= scientific computing2| 2FH0IM M3 4 2 ™
Ol 2yAln 22 7|8 ZA|IE AHAESIL message-passing interface@t 22 HE HEEIS L8i5H= 2HHS AJfsiCt
This course provides students with the numerical and computational tools to solve equations with high performance
computers. Partial differential equations ranging from Schrodinger equations to Poisson’s equations require a numerical
approach, and solving such an equation can be expedited when computers are used in parallel. In this course, basic
topics such as linear algebra and partial differential equations are revisited from the perspective of scientific
computing, and ways to implement parallel computing such as message-passing interface are introduced.

VIl S24cst wsaty



BIAREE1 (Advanced Composite Materials 1)
HRUSH SN Cist HAIZ ot 20l sl Zelstot. ot DR |2 =R, 24571 52, 3543 S0 Chsh

A gt ol ol , a54sT
dEEY, TEHY, T2EH0| tish ZelstH Thst SREZH0IM2| 7|12 HE01 tisiME Zolsttt.

In this lecture, we focuses on the macroscopic dynamics of fiber-reinforced composites. In addition, lectures on
strength properties, fracture characteristics, and fatigue characteristics of polymer matrix composites, metal matrix
composites, and metal laminate composites, and mechanical behavior under various environmental conditions are also

discussed.

A ol5] (Multiscale Material Understanding)

2 ZF0lM= CIIH(At to 2hE n24st A2 Ofshet 2410l ChsiA Stastl SBARISS AV0EHCt

In this course, we learn about material understanding and analysis methods considering multidimensional (atom to
particles) and introduce application cases.

HEAQ9AY (Radiative Heat Transfer)
2 2zt ULl 2 UHUS 39| stiel SAIEHYR| 7|2 Jid, 2 SAE 24, BT 710 SA0|HZ| uEl A
IS QUIEQT 2, 2At 23 SE2R0E i%ﬁ Zzolct,

This course is one of the main mechanisms of heat transfer, the basic concept of radiation heat transfer, major
radiation related properties, radiation energy exchange between surfaces, thermal network model including radiation,
and radiation related applications.

AZ=AdaA 93t (Compressible Fluid Dynamics)

B ZolojMe =M R 85 RSl shock?t expansion wave S2 HIZESH S5 SAlof| CisiM 471512, 1 sl Cist
L8 CHEC

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

AA@A (Interface Phenomena)

SRA0M = AN Silots S2Iatetd JA4S2| 7|140f Cigt O|2S5S CHECH Y &3, BH Hofe| 7HZ0)| Cisf b
._._F_ FAHEA s40i| Chsl Bf=2Ct
This course provides the basics of physico-chemical phenomena occurring at interfaces. Learn about the concept of
surface tension, surface charge and learn about the associated hydrodynamic phenomena.

ol

AR5 E (Viscous Fluid Flow)

A FSOlM LELE= A4 BUE SHESIC Z4RAIQ) 7HEE sl 82| 258 stEoiH Adesl 72YdAl
CHECE. Navier-Stokes HEAIS S&0lH ZASYPAS CHECE

Learn the effect of viscosity on fluid flow. Students learn the concept of viscous fluid, learn kinematics of flow field,
and deal with basic equations of viscous flow. We study Navier-Stokes equations and deal with boundary layer

mjo

equations.

131 98t (Fracture Mechanics)

& UF0iM= 3E, %%*ZHE LI 2H=0)| CiSh mhn| st L Ife| 7| 520)| Clish ZolSict S5t Ciish A|of Chst Tfu|7|H1E H|uw
sto@M MHHLIZS OfsHEiCt,

In this course, fracture mechanics and fracture mechanisms for metals, composites, and nanomaterials are discussed.
Students also understand fracture mechanisms by comparing fracture mechanisms for various materials.

20243 UEICHSIY nSIHy



« FEA598 (Multibody Dynamics)
B 2010| 22 ZA|= rigid and flexible multibody dynamcis2, flexible bodyZ rigid body2 & HS ofjx|2t
WS AMRSIO] ATHBICE rigid flexible multibody S8 Z22S DE2IGT T2 219 SiCt L3 ¥2 2= ARE
oM Folote WHE =0lst HABICE
In this course rigid and flexible multibody dynamcis is main topic. There are 3D rotation techniques and how to
integrate flexible body into rigid body is introduced using examples and canned program. Several applications of rigid
flexible multibofy are modeled & programmed by students. Contact problems are discussed and presented how to
implemednted in computer program. New ANCF, ansolute nodal coordinate system is introduced with advantages.

|IO||
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« 1F7|AA%55t (Advanced Mechanical Vibration)

NS 22500, E"'Oﬂ TR SA WIS =OfSICH RS AIAHIS AMSHE 2E WHAIS SE5KD, M M St
HREIS 0185 S s WHS CI2D, WSS YT WS 7o) 2B 4 USE BTt CRIRE AlAHS 0|83

In this class, students classify the vibration and discuss the analysis method that is suitable for the characteristic. Derive
an equation of motion governing the vibration system and perform the appropriate analysis. This course provides
computer-based vibration analysis methods and makes it possible to apply vibration reduction methods to design. This
course deals with modeling and analysis using multi-degree of freedom systems.

2”53’5'" (Fundamentals of Acoustics)

SROME S S Cidst 2HE CECE 2 $YoiA
01I Cist] shEstct.
Thls lecture covers diverse aspect of acoustic phenomena. First, this lecture covers theory related with the acoustics.
Also, this lecture deals with various applications based on acoustic.

rir

o3kt 21RiE 0|

HEl 0|22 CIRT SIS U2 3 Ciosst

L

« | @A o] (Nonlinear Control)
SACH AIOJA|ARIO| 712201 ZMQ1 B[S o] gt 2 1 Ao 2| A|ARIO| OO TS =ttt 5t 2|20 =Y
El Of2] 72| AlojgiHol| Chgt natnt 11 g0 s Zelstct.
This class discusses the basic trend of modern control system, nonlinearity, its control method, and system stability.
It also discusses various control methods introduced recently and its application.

* F&A|o] (Optimal Control)

2|02k= 8017} 2|0[Sh= AXY 71 EHH0|1 2E4H0| &= A020kE tE= A0| HiZ 2[HA0{0|Ct. 0] 2[XA|0= 2
O Aloj3ste] 27k O|R = 20F2AM 7122l A|0j0|22 2R 30| A& 7tsth YE Helo| A|0j0|2S CHECt HA 2|
Aol Holot 1 sHMAQl SHE HiR MYSHE AARIOIMS MYy O MPYT2 S CHECH

As the term optimality implies, optimal control is one that deals with the most common and highly usable control
areas. This optimal control is the basis of modern control engineering and deals with advanced control theory
applicable to the field from basic control theory. In this course, we will learn the optimal definition and its analytical
solution, and the approach and its linear programming in a linearized system.

« A 2] (Renewable Energy)
AadolR|e| HMEtof| 24 ChECH
This course covers the whole of renewable energy.

« 3& A (Optimal Design)
IARZES 2He2 dASks YS! Cisto] ChECL

VIl S24cst wsaty



This course deals with the methodology for optimizing the design of mechanical structures

« 1F3A5A 9] (Advanced Control)
2 +YolME AHS H|0j2| MEFRI LIS Jlefotl X5 H|0IE HE0] Choto] SHEICE Matlab / Simulink 2 Arduino Mega
HEERHE AMBSI A AIA-O) Cigt A0 A8 U S8 T2 7|5 0| st skastct.
Consider the overall contents of the automatic control and study the general topic in application of the automtic
control. Increase ability of application amd realization of control for the real system using Matlab/Simulink and Arduino
Mega controller.

o]l5 2% (Mobile Robotics)

2 +0lME 28 0ls 222 JHdots O BRst 712 Artg s&SICt SHERIO] (energy, locomotion, sensors, embedded
electronics, system integration)f ATEL|O] (real-time programming, signal processing, control theory, localization,
trajectory planning, high-level control) £ 25 &k55ICt 022 Soff A4 2X0|| Chst 231 S80f Ciot] &St
The objective of this course is to provide the basics required to develop autonomous mobile robots. Both hardware
(energy, locomotion, sensors, embedded electronics, system integration) and software (real-time programming, signal
processing, control theory, localization, trajectory planning, high-level control) aspects will be tackled. Theory will be
deepened by exercises and application to real robots.

NF2HF5t (Advanced Robotics)

28 OjUZ20|E{S IFZ2 kinematics, dynamics,dynamics, 22| L compliance |04, statics, 22 2 Sof| 2=l 0|22
S0t

This course focuses on kinematics, dynamics, dynamics, position and compliance control, statics, and path
determination.

XPA|o]EZ (Advanced Linear Control)

MR AR of2{71R| 7|24 E/d1t O 220 Chelf S+&6iCt £51, MY AIAEIO| controllability, observability, realization,
stability, feedback control observers, LQR, LQG2t Kalman Filter SOi| CHsH Sk&SHCE.

Students will learn various basic characteristics of linear systems and their applications. In particular, controllability,
observability, realization, stability, feedback control observers, LQR, LQG, and Kalman Filter of linear systems are
studied.

FHRdd (Human Modeling)

QIA| sHEst U Malst, MAAEHH Lz, QI 2 2A, QA Y BEY, Az 43, QRS AASHe, AHTFERA
8l CAD/CAE ol S8 353 T HAZ Q4 o 228 22 DSk J7Ies 3531t

Human body anatomy and physiology, biomechanical structure, human motion analysis, human shape modeling,
biomaterial properties, human kinematics, human dynamics, infinite structure mechanics, CAD / CAE analysis are
studied. Then, students study the technique of modeling a part of human body from medical image.

717415 st st A Lt (Mechanical Engineering Graduate School Seminar)
7|ASE2t CHSHIOIA RIlStH= At MOILE ez FOoPE 2[4 S mefet 4~ A= MRVIE 2610 o= 2ldtet =3
Ak nU/we| wa AR MEVt L 2 20F FE7 1= H510] Tt dSOolA RIZ ME 2 200 cist 2|41 S3F IHfo|
7tsotes 2Felct.

It is a regular seminar course held at the Graduate School of Mechanical Engineering and invites specialists who are
able to understand the latest trends in each field to conduct weekly seminars. Invited speakers will be composed of

in-school / out-of-school professors, industry experts, and experts in related fields, to enable graduate students to
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select the career path and identify the latest trends in the field.

« MEAL1(HAD (Individual Study for Master Course 1)
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Prepare for the degree acquisition and carry out the experiment by synthesizing the theoretical and the research results
related to the major that help the research project.
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AMEAFL2(HAD (Individual Study for Master Course 2)
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Prepare for the degree acquisition and carry out the experiment by synthesizing the theoretical and the research results
related to the major that help the research project.
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This course is based on technical information and aims to develop integrated thinking ability and creative problem
solving ability. Classes consist of lectures and team projects. They are aimed at understanding the skills and functions
in the product, and cultivating competence to perform technology development strategies, blank skills, and avoidance

designs through research and analysis of product technology.

E5]IR&DAZF (Patents and Stragied in Research and Developments)
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This lecture aims to establish R & D strategy by analyzing prior art related to research process, creating Pat.map and
Tec.map, analyzing patent application, blank technology and avoiding technology. Therefore, students intend to

cultivate competency to promote creative problem solving ability and plan through this lecture.
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71418521 (Special Topics in Mechanical Engineering 1)
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This course introduce various topics in emerging research areas of mechanical engineering.

71488522 (Special Topics in Mechanical Engineering 2)
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This course introduce various topics in emerging research areas of mechanical engineering.

MEAF1(EBAD (Individual Study for Doctorate Course 1)
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Prepare for a degree by honoring the results of academic studies related to the major.

M AL2(8FAD (Individual Study for Doctorate Course 2)
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Prepare for a degree by honoring the results of academic studies related to the major.
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FH1A9st (Advanced Solid Mechanics)
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In this course, the theory and design principles are introduced to understand the stress distribution according to the
deformation of the solid and to analyze and improce the stability of the structure.

iR & A2d (Machine Learning for Energy Materials)
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This class introduces a conceptual understanding of machhine learning and various applications for energy material
design.

$894Y (Advanced Heat Transfer)
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In this course, the student will understand the main governing equations in conduction, convection, radiation, and
phase change heat transfer as well as their applications to the practical problems in additive manufacturing process.
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4188 (Sensor Engineering)
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The course helps students understand the sensor system design. The course provides general introduction to sensors,
their principles and applications. The course also provides knowledge about data obtained from a single or multiple
sensors and their applications.

ZHEAZA o] (Vibration Control of Robot)
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In this course the mechanism of vibration observed in the robot system and other motion systems is analyzed and the
control method to suppress the vibration is to be explained. The course includes the continuum dynamics analysis, the
vibration mode analysis, the frequency response of the robot system and the trajectory generation method and the
command shaping filter theories.

NEF§3H 24 (Advanced Finite Element Method)
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The objective of this course is to teach the fundamentals of finite element analysis of linear and nonlinear problems.
This course includes the theoretical foundations and appropriate use of finite element methods. Specially, the
computer programming (e.g. MATLAB) of finite element procedures will be taught. Variational formulation, virtual
work, D’Alembert’s principle and basic continuum mechanics are covered.

AIZBEIE JA7-71AEY714712 (Introduction to AI-Robot-Based Human—Machine Collaboration Technology)
2 =2 AZE71A B3|, QAZ-AIRR AL0|2] BEAIR0| ALBSl= TS 7182l 712 JHEE Sacke AS SHR BiCh ARR

c—>|l:| A= T

2R9| 7ls 70| Al 7120] 2#EE 2RE o0f5t, 2ROl 7|2 Vs & 4, T, AFO| 30 7150 AVIE0| 88

2 SHE

=, [ o, oo

© 222 010 02122 A0 HSAYE o 220| BUS A Tt SAROS BRI A0 Suske 22
o %'.

AO|CE. Of2{3t 2ol AtgEl=

o



250|317 QA mCt

O =T ey

SHAO| AIRE 7Bt

[

2H2 it £3],

B 712 7id Y OIE, HR0f oist SeE

The course aims to prowde basic knovvledge and various concepts used for the human-machine collaborat|on
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.

« 2804 YZ (Robot Mechanism)
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This course introduces the mechanisms of robot manipulators and actuators. We study engineering methods to design
and implement robot mechanisms, and analyze their underlying dynamics. The course also explores the mechanisms
of continuum robots and soft robots. Students will learn how to apply these mechanisms to a variety of applications.

« AL 2 AE (Industry—University Collaborative Project)
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In this course, graduate students who participate in ‘Al-robot-based human-machine collaboration expert train
program’ conduct Industry-University Collaborative Project in the area of Al-robot related robotics, human-machine

collaboration, factory automation and etc.
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mechanisms, epidemiology, and treatment of cardiovascular disease

uces coupled partial differential equations among fluid and solid
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governing the biomechanics of cardiovascular system. Students will learn the morphometry relationship governing the
distribution of the blood vessels in our body to derive physiologic boundary conditions. Students will study zero-, one-,
three-dimensional cardiovascular modeling techniques via the computational simulation tool Simvascular.

4o dZMNE (Hydrogen Energy Fundamentals)

S401147] A4t U BRE QI3 7|2 2IIBEHRYB
(PEM, SOEC, AEM)2| & 2| 2 Ja4 20|
The objective of this study is to understand the

512 A IS 02 HIEfO2 HRA|(PEM, AFC, SOFC) U 42
CHsh OlshE =H= Sict.
basic electrochemical and thermodynamic principles involved in the

HO
%Eﬂt

production and utilization of hydrogen energy. Based on this foundational knowledge, the study aims to provide a
comprehensive understanding of the working principles and engineering designs of various fuel cells (including PEM,
AFC, SOFC) and electrolysis methods (such as PEM, SOEC, AEM).

« A5 JLGAA 2 AL A (Computational Analysis of Intelligent Thermo—Fluid System)
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This course covers the partial differential equations and numerical analysis of heat transfer and fluid dynamics
constituting energy systems, as well as applications of Computational Fluid Dynamics (CFD) and Computer-Aided
Engineering (CAE). We apply fundamental theories like multiphase flows and optimization to energy systems.

71488523 (Special Topics in Mechanical Engineering 3)
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This course introduce various topics in emerging research areas of mechanical engineering.

71A188F524 (Special Topics in Mechanical Engineering 4)
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This course introduce various topics in emerging research areas of mechanical engineering.

1A 5 st et A e E2 (Special Topics in Mechanical Engineering Graduate School Seminar)

7|ASEtt CHSHOlIA 2iRlsks Eat MO|LE o= 2opd 2|4 SES melet 4~ Q= WEIIE 2oto] D RIgE =
Az wL/we| w4 AR MEVt L 24 20k PR/ 1= Hd510] Tkl SOl »IZ ME 2 200 st 2|41 =3¢ IHfo|
7tsst=Ss 2ttt

It is a regular seminar course held at the Graduate School of Mechanical Engineering and invites specialists who are
able to understand the latest trends in each field to conduct weekly seminars. Invited speakers will be composed of
in-school / out-of-school professors, industry experts, and experts in related fields, to enable graduate students to

select the career path and identify the latest trends in the field.
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The aim of this course is to teach the fundamentals of computational dynamics for dynamics and virbationissues. This
course includes the theoretical aspect of dynamic modeling for time and frequency domains. Finite element model
updating, reduced-order modleing, eigenvalue problems and time integrator are also main issues of this course. In
addition, the state-of-art computational dynamics with machine learning and dynamic substructingwill be also handled
in this course.
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