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o|gtM2|g (Medical Physiology)
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This course is an introduction to medical physiology for graduate students. It covers introductory cell biology, muscle,
cardiovascular system, circulation, body fluids and kidney, Blood, respiration and digestive system. And then it also covers, in the
second half of class, the structure and function of the human brain.

S 83|M (Engineering Mathematics)

N
Bot 48 2A0lME YUkl WS olst Bsto| AT BHO| HBD HE ¥ 4 AL JISHel S slot WHE0) ofef =
olstm Utk M¥ th43, Az 2H Sol 2oplA Y|ZVt YEED oD, GMSS 1 S8S JLHEE AFED Atk

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.

CIX|YH LS X2 E2 (Digital Signal Processing)
MY, HOY dzof AIAEO| Tfsto] 0|28 Olsiotn, Mzot A|lAHC siMIt 8Sh= 7|&S SFECE M= Fourier Analysis,

Laplace Analysis, S AMZX2| 7|%, Spectral Analysis, Filter0l CHS}0] SH&BiCt

This lecture is about the methodology of neuro-imaging research like experimental design, data acquisition and analysis, It
covers anatomy co-registration, physiological noises, experimental design, image segmentation, surface analysis, and statistical
analysis.

o|2PMKXE| (Medical Image Processing)
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This class offers fundamentals of digital images and basic techniques of digital image processing, which are widely used in
medical imaging systems. And it also includes significant laboratory work. Finally, this class will be focusing on one of advanced
topics.

TYEIQIA| (Pattern Recognition)

o 2gi&= IE RSl 7|2 0|25 CHECL €50& X5 e 2F 4 & 45 &7 745 =/ M38%, 714 =5
O =gtelrt.

This class covers basic theories of pattern classification. Topics include distribution-free classification, statistical classification,

supervised classification, unsupervised classification, neural nets, and machine learning.
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This course covers medical imaging devices that can visualize inside the human body. Among diverse medical imaging devices,
this course will focus on x-ray radiography, x-ray CT, magnetic resonance imaging (MRI), and ultrasound scanners. Upon
completion of this course, the students will understand the operating principles and medical applications of the imaging devices.

MZARL24TI|E (Neural Prosthetic Technology)

of Ige MY =A mAol V|2 felot DF 2, N U Helof chef Mo, MY Mol VDt HHo| B ATt S
SN2 YS U T 25 JISS UM B 4 AUt JIV|o) s B

This course covers the basic and advanced principles, concepts, and operations of neural prosthetic devices. The origin and
nature of neural signals are also studied. Especially, electrical instrumentations which can replace the injured sensory or motor
functions in humans will be reviewed. This will be followed by emerging frontiers of cellular and molecular medical technologies.
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This course introduces basic concepts of biological transport phenomena and helps the design of micro/nano fluidic devices for
medical and biotechnological applications. This course also covers topics in fluid mechanics, mass transport, and biochemical
interactions, with engineering concepts motivated by specific biological problems. All students are required to present one
application topic in biological systems at the end of semester.

O|2§2]3&t7|%& (Future Biomedical Engineering Technologies)
=2 ChSHo] Hxjel o7 7|29 THAR MER 9|7 7|58 XSt AFM A AL (HYHE &7|= 2AHE Ol

I
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This class helps graduate students to develop an understanding of the limitations of current medical technology and the process
of creating and transferring new medical technology from research into actual use(commercialization). Topics include robotic
surgery, drug delivery system, and advanced medical devices.

7| SHHMEE (Advanced Magnetic Resonance Imaging)

O IHE I AE MRI AlAE T 224 HY 0[0F Jz U 75 O|0jF Y48 S Ay 2 Aol 1T 20| Cfs) M
ste ES

H22E NMR 22|12 7282 MRI ®12], CIXE M2 X2l S0| ULt tES2 1 220 ZX[E 3.0 HIE2F MRI Al
2HE AHESI0] MRI EA AJEAQ HO[E HME| 7|8 Ji&sts AE FH2z ot § Z2HEZ dAlstth

This course covers advanced topics in magnetic resonance imaging which includes high field MRI system components, parallel
imaging techniques, and functional imaging techniques. Prerequisite includes NMR physics, basic MRI principles, and digital signal
processing. The students will do team projects which aim at developing MRI pulse sequences and data processing techniques
using the 3.0 tesla MRI system installed at the department.

M| 25t 9l MIM7|E (Biophotonics and Biosensor Technology)
E2 FE 7|E9l 7 xet Y £ W HO[R MM AAHOS &

0l 49 o 2 Hi*= A8 SXH2E ot Uct o e FE FX|,
10/, gt oofx|e 7|2 2|t O HF ALYl Cfsf Yooy &, &S Ho|2 A, HO| ZEYHA FFX| M0 A=

This course has an aim of learning the fundamentals of optical technologies and their applications to optical measurement and
biosensor systems. This course will review fundamental principles of optical devices, microscopy, and optical image acqusition and
describe their practical use. It is recommended for students who are interested in optical system, optical biosensor, biophotonics,
and opto-electronics.

X{&-3% (Rehabilitation Engineering)

Hegssh 4z 18e, ML, 2 S22 AU fFXALL o MH TI5E 2g Ee XEste SHQ Y Yol A
= 4SS Qs EAE0 ATk Fa FHE EXV|/AS7|E, 28 24 R Hof, "8 (Foig) EAolct

The rehabilitation engineering class is designed for students who have interest in the engineering methods to recover and/or
assist the physical functions lost or weakened due to aging, accidents, diseases, etc.. The students are strongly recommended to
develop the projects and provide their own solutions to them. The major topics include orthotics/prosthetics, environment design
and control, and universal (barrier-free) design.
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In this course, we study the methodology of research using functional magnetic resonance images. Considering that this field is

integrated use of magnetic resonance imaging, statistics and neuroscience, contents such as neural activity degree from the
magnetic resonance image data, experiment design, preprocessing and analysis of data are handled. In addition, introduction of
neurophysiology is also included in the lecture to enhance students' understanding of subjects.

HiO|2EM7|7] A|A™ (Principles of Bioanalytical Instrumentations)
M=, DNA, CHE 50| 428 AXE ZFste O M8Eles RAE £F7|, M7 &, 22374, 20120 52| Ho|R AZ
71§ dFdts AS FHCE T S H3HE AR H §. 452 71719 7|2 {2|E olsistn O Sdut ZE0)| Chsf 22

ANE == o=
MZ2& 77|18 merg = QUCh

The main objective of this course is to study bio-instruments such as flow cytometer, electrophoresis, spectrometer and
chromatography which are used to measure biological particles such as cells, DNA and protein. Upon the successful completion
of the course, students will understand the basic principles of the bio-instruments, know about their performance and operation,
and finally propose a new concept of bio-instruments.

ofo|A=A A 3 U MA (Microsystem Fabrication and Design)
O g2 Ol Z9 3 HA/NZE 2S5 2o 0|22 A|A'el =0 Cfs 47§%tct o] 2rgel 552 Chgdt ZCt 1) O
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This course will combine theory lectures and design/fabrication lectures to provide students with an introduction to microsystem
implementation. The goals of this course are to provide backgrounds on: 1) microsystem introduction and applications, 2) device
design and simulation tools (ex. MEMS resonator design), 3) fabrication methods using silicon/non-silicon micromachining.

| GA MEAT WHE (Functional Magnetic Resonance Imaging: Experiment and Analysis)
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This lecture is about the methodology of neuro-imaging research like experimental design, data acquisition and analysis, It
covers anatomy co-registration, physiological noises, experimental design, image segmentation, surface analysis, and statistical
analysis.

Xt7| 3HG4 (Magnetic Resonance Imaging)

O Irge A7 38 & (MRNS 32|, A & W og ol Ao Cfsh LYooy sPES2 o x7] 3 (NMR) =2/t
MRI A|A” 74 24 0[0]F 22|, MRI BA A[EA 8L 4F atstol MRI AFEEE HI 2L +83ts SHYS0H = 3.0 HEE MRI

A" MRI RS & 5 A= 7|27F ATk

This course covers the principles of magnetic resonance imaging (MRI) and its roles in clinical practices and medical research.
The students will learn nuclear magnetic resonance (NMR) physics, MRI system components, imaging principles, MRI pulse
sequences, and use of MRI in life science. The students will have opportunity to do MRI experiments with a 3.0 Tesla MRI

system.

MHM=KXE| E2 (Bio Signal Processing)

O] =¢2 4% EH U HEX MmOl &4 " 3 systems £419| 7|X O[22 CHE D ULCE FH= F2[0| S Laplace, z-#HE,
UE B HE ZEML, =E U T o o, 2HEH ZM, AAE 24 50| UCh

This class covers basic theories of deterministic and probabilistic methods of signals and ystems analysis. Topics include Fourier
transform, Laplace transform, z-transform, random variables, random process, probability density functions, correlation functions,
spectral analysis, and time-series analysis.




QI3 &7| (Artificial Organs)

Of 2 M ABE AAL 7IH2 Fef ASE ASE7|Q YEZ|E CHECE Mt He|do| S48 =SHoR o 2F 7|29
7Y Qa0 AT Qo Crdtt AZFT|l &80 BE EHFO| ATE D UCL HOM= AZH AT W AZ AT FK| Azh H &
213 HH T A7F HFD A3 HF X AT A¥ £EF L A5 HFO| ZerEch

This course deals with principles of artificial organs that are currently used or will be used in the near future. In addition to
studies components of artificial organs for the improvement of safety and convenience, the problems related with the applications
of various artificial organs are studied. Topics include human kidney and artificial kidney devices, human lung and artificial
heart-lung devices, human pancreas and artificial pancreatic devices, human heart block and artificial hearts.

MZATE (Neuroscience)

of g2 d= Ireto| A=3ix| @2 UStaMS e 7|2HQ ME st apgolnt. w#ol pxot ®I|/stet 7|s0M AIRE L
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This is an introductory neuroscience course for any graduate students who are not familiar to biological science. Starting with
the structure and electrical/chemical functionality of neuron. It will cover from introducing the central and peripheral nervous
systems to sensory motor processing, inference/cognition, emotion, and autonomic response. Also other than an undergraduate
class, this lecture will come with research articles implemented by neuro-imaging.

S2MH QM HSH (Advanced Biofluid Mechanics)

LieHOl2 RAAA 224 R HZES 2t 7|2 XAL=zEM (1) dHaHIs 7|2 -ElE &S5, (2) photolithography@t soft
lithography?t Z2 OIMSE7I&, (3) self-assembled monolayeret #2 WatstEE7[&0 tish =511, (4) 01F &%t LiHO[R
AXEM MZH, QIZEE0| BSiA SHEEHC)

This course covers the basic and advanced concepts of biofluidics, microfabrication, biochemical technologies and the principles
of designing nanobio devices for biomedical applications.

‘HH|H7| (Bioelectricity)

MHH7|= MHOM LojLhs M7|HQl HAO|H, MAMZEL 2SAZQt 20| SRS Lolsts S TRO
EIC} EEG, ECG, EMG S9| MNM7|1E =H™Hele A= Al

ZoloM = MHH7|o 7|2 ofAHL St Ctest S0 s A7fSHot.

Bioelectricity is the electrical phenomenon of life processes. The basic unit of this phenomenon is a cell which is polarized by

certain energy-consuming processes. Specialized classes of cells that have electrically excitable membranes such as neurons or
muscle cells have additional capabilities of developing action potentials. Many biomedical instruments such as
electroencephalography, electrocardiography or electromyography measure the compounds of these action potentials from the
brain, heart, and muscle, respectively. In this class, the basic biological mechanisms behind bioelectricity and their applications will
be introduced.

E3AHT 1 (Independent Study 1)

Of HE2 #AE floh EAO QUCh. BLO| SYS2 XEuo = of0 SAHez AFE FATCL YA Y 450 A
T 25 SRS 4¥%n SHE 57| 2P 0| U YHE fEs o AS AYSIL ALk S| Lo S22 HILE flol JlE
Hol dAol HEAME X =u0AH MESHOOF Srt

This course is designed for the Ph.D. course students to do their own research works independently under supervision of their
advisors. The Ph.D. students are encouraged to set the objectives of their research works and to do development of theories and
methodologies to achieve the objectives. At the end of semester, the students must give the reports in a technical paper form to
their advisors for grading.

SZ AT 2 (Independent Study 2)

Of Hg2 HAE floh A ULy BLO| SHES2 X Euo = of0 SAHez AFE FATCL YA Y S50l A
T 25 SrE 4¥%n SHE Y57 P 0| U WHE fES o AS AYSIL ALk S| Lo S22 HILE fldl JlE
Hol dAol HEOME X =u0|AH HMESHOOF St

This course is designed for the Ph.D. course students to do their own research works independently under supervision of their
advisors. The Ph.D. students are encouraged to set the objectives of their research works and to do development of theories and
methodologies to achieve the objectives. At the end of semester, the students must give the reports in a technical paper form to
their advisors for grading.
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