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9888t (Medical Physiology)

0l e CiEtE Sipt ol Wil JjOIC) 122 S MR WES, 28, 2 B oF A o 4, B 38
U 45 AAGIS EHBICE 2|7 £0| S0 Qzte] ko] 9} Jl52 EaskD Ck

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.

583514 (Engineering Mathematics)

S8 5 +=0M= LutHel ME ofsh et ¢ ZA|0| HESH A8 o 4+ Us 7120 51 2|2t Y20 Chdh
=0[511 Ut MY s, 2AEt 24 32 20PIM 7|27t Z2E1 on, StS2 1 382 SF5I=E #AE2 rt
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.

OAgd4s A ﬂgﬂi (Digital Signal Processing)

MY, HHE LS AA-D| st O|2& Olslisty, A1t AJARIOl s{Adut gaﬁfi 2|
Analysis, Laplace Analysis, 2 AlS*{2] 7| , Spectral Analysis, Filter0l CHSI0] SH&SHCY,
This lecture is about the methodology of neuro-imaging research like experlmental design, data acquisition and
analysis, It covers anatomy co-registration, physiological noises, experimental design, image segmentation, surface

analysis, and statistical analysis.

B350 AlS9| Fourier

HS
o

-

9|5 g4A =] (Medical Image Processing)
O] U2 24 AIAROIN H2| ARBEl= TIR|" 0|0jR|2| 7|21t CIRY O[0|Z] H2|9| 7|2 7|=2 AlSsitt. E3t, £

HEY e ZEe(0 QT ORRjEez, o] 0N 15 A & ofo| 23S Y= O'Eh

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.

= ¢14] (Pattern Recognition)
0 S2fAs IEH R0 712 0|28 CIRCL). §50l= X5 Y= 27 2413

T S= [y = 2 U= =
550| ZakEIC)

o
aTr, o& ETT, T

Hr
Bl

This class covers basic theories of pattern classification. Topics include distribution-free classification, statistical
classification, supervised dlassification, unsupervised classification, neural nets, and machine learning.

S5 PR 2" (Medical Imaging System)

O] M2 Qe LH$§ Aldet o & Q= 22 %'o* ZH|0f| Choll HSIC CHAst 2|2 4 2H| S0i|M, XM &2F, XM (T,
7] 3 4 (MR), 230F 27040 2FS U210 Tt 0] MY 2 £, SHE2 0|0y CjHio|A0| Z2F 22| L oz
S8 ZZ2#S Olafigict.

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

VI, HHASCNE DRI



scanners. Upon completion of this course, the students will understand the operating principles and medical
applications of the imaging devices.

« A3 BA71& (Neural Prosthetic Technology)
O] Y2 L1 23 29| 7|2 Hzjet 1g 22|, 7HE L 2kof Cish AFs0], AF A5 7|2t dZHo| sl HRsict
E3| BAS Qe 22 = 25 7158 O € 4 Q= 717(0)| ol 285

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.

AAGA9st (Biofluidics)

O] Y2 W= £& o] 712 JiE8 Avlstn, oz U WY I3t F0fo| Ol0|22/Lie R &2(2] HA[0) =20 ECt.
0] ¥ E4 WIS 2A0ll 2o 57| 384 JHES 018310 RAll 9, 282 &, Jaiekd 4% 2189 FA|: tiR1
QUCt 2E SIS 37| Lol dA| A~ siLte] S8 FAHIE HAlHOF SiCt

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] 9]-55}7]& (Future Biomedical Engineering Technologies)

O] &2 CHSHAHHO| SAC| 2|2 7]E2| A2t ME2R 2|2 7153 Zstl H0lM A4l ARE (HYeh2 &71= 23S Olsh
ste A2 sl e 22 5, U= MY ALY, T o= 7(7] 50| L.

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.

Jd#Jd-8-852 (Applications in Deep Learning)

0] 2r&E= E2{del 7|2elE HiEe= Tl EHald 220 EHoHH Sk} Of W2

W HIESIR (GANs) 89| HIZ|=8H &5 s&shl =X, 0|88 7|Bte2 IS Fois ECh O] 12 CiYst 007
2 AT 39| GIO|&E 0l&ste Hald &8 =0l tifst OfstE ‘E—HEEP Alof] M22 QI5Als2| T2Cils MES 4~ QU=
U212 stz it

This course aims to cover various deep learmning models based on the basic principles of deep learning. In this course,
students will learn unsupervised learning such as adversarial generative networks (GANs), 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.

« A7) 3P F9HAEE (Advanced Magnetic Resonance Imaging)
O] IpH2 1 2R MRI AIAH 14 24 B3 00y 718 L 7|5 0|0)3 7|88 Z&st 2P| 3Y Fae| g &=0|| Cifsh

MBIt A 2202 NVR 22i3h 71229l MR 242, CI2IY A5 32| S| itk SHSS 1 20| 4X/8 3.0 eflset
MRI AIASIS AI3t0] MRI A AjRAS COIE] X2| 7148 st %S 2202 3 & Z2MES Al

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

202484 UBICHELR wSHY



sequences and data processing techniques using the 3.0 tesla MRI system installed at the department.

AAFsHA M A 7]& (Biophotonics and Biosensor Technology)

O 2Fy2 &ot 7|22 7|=et gst £ I Hio|2 HIM ALAH0R] SES HiRE A2 T2 511 QI 0] 2RY2 &3t 33,

o
Si0|E, got 0|0[2|2] 7|2 22i2t 1 A ALZHO| sl 2Ystct s, &St BIo|2 AdA, Ho|2 LEYA 2i0f 240

U= SHO|A| BT,

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.

o

A&-835t (Rehabilitation Engineering)
Afetgst b 0}, AL, Y S22 SR QBiR|ALL B M| 71sS 38 L= AYshs 33l EHo 20|
U= SESE 2ol YARI0f ATt R FAle BRIV, 2 HA L Ao, HE (Zoiel) HAo|Ct

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.

715 AR 7154 94 AF (Functional Magnetic Resonance Imaging)
ZROIN 7154 APV I3EG S 0185 ¢t YHES JFSICL 0] 2OPL APV I3EIY, EA, A1ZAuste| S8 0[80)2t
NS 050, 2V [SHL CIO[EoMe] 41F B, A HA, Clloje] dA2| L &M 52| LZO| CIRoRICE =5t St
S9| 2= Ofsi=E =017| 2lsiM AlZd2let A Zo| FHtol| ZEHEIC
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

n rir ric

addition, introduction of neurophysiology is also included in the lecture to enhance students' understanding of subjects.

dlo] @ B4 7] 7] A] A" (Principles of Bioanalytical Instrumentations)
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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.

uto] A2 A ARF A LA (Microsystem Fabrication and Design)
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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.
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+ 952913 A% (Medical Artificial Intelligence)
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This course aims to learn the state-of-the-art papers, apply them to practice, and enhance the expertise in medical
artificial intelligence. This course also covers the project for the state-of-the-art algorithms for medical artificial

intelligence, which fosters experts in both theory and practice.
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Y FFEP AL HE (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.
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718898 (Magnetic Resonance Imaging)

0] 2HE2 AP7| Y F4 (MRN)2| A2, A4 dE L ofsh AH12| Ao sl < E.'s'%Hif SHES2 o 217|
MRI AR 4 24 0[0|3 &2|, MRI A AJRA L 4H Jisto

MRI A|ARIOIA MRI A&E & £ U= 7I817t Lt

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.
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NS A EE (Bio Signal Processing)
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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.

Q1 337] (Artificial Organs)
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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.

X738t (Neuroscience)
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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.

SEAA-GA Y5t (Advanced Biofluid Mechanics)
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This course covers the basic and advanced concepts of biofluidics, microfabrication, biochemical technologies and the
principles of designing nanobio devices for biomedical applications.

AAA7] (Bioelectricity)
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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.

£ 41 (Independent Study 1)
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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.

=3 A42 (Independent Study 2)
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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.

EEA1957]%€ (Block chain Technology in Healthcare)
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This course aims to cover distributed ledger technology, immutable records that cannot be changed or manipulated,
and smart contract, which are the core elements of blockchain. It also covers the types of blockchains and networks.
This course aims to broaden the understanding of the various use cases of blockchain technology and its application
in the healthcare field. In particular, this course covers the establishment of a medical information distribution system
using blockchain technology, the establishment of an integrated patient medical information system through
blockchain, and the provision of customized medical information according to the characteristics of patients by
utilizing the collected patients' big data and blockchain-based smart contract technology.

202484 UBICHELR wSHY





