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4541.501 717171 & Ao 3-3-0
Electric Machine and Control
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This course deals with fundamental concepts of data
communication networks and OSI (open systems inter-
connection) model. It also covers LAN (local area net-
works), Internet, ISDN (integrated services digital net-
works) and B-ISDN (broadband ISDN).

4541.502 HI|HA7|se MAEE 3-3-0

Industrial Applications of Electrical and
Electronic Technologies

W12 |=0| Lo SEE wol= 0|22l 2/0f =
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Not only theories but also implementation methods
are required when electrical and electronic technologies
are applied to industrial products. This lecture provides
integration technology, implemetation technology and
production technology required in applications of elec-
trical and electronic technologies. Also it provides several
industrial applications of electrical and electronic
technologies.

4541512 | MBA|AEI0|Z 3-3-0

Linear System Theory
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This course studies basic mathematics in linear space
and algebra. Specific topics will include dynamical sys-
tems, fundamental matrices and state transition matrix.
The course also deals with controllability, observability,

stability issues.
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4541.513 A|AEIASHO|2 3-3-0
Mathematical System Theory
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This course addresses the application of mathematical
knowledge to practical engineering problems. It covers
topological and algebraic structures of linear operators
on function spaces. The course also deals with metric
space, completeness, contraction mapping, and fixed
point theory.

4541.523 SELMSE 3-3-0

Stochastic and Random Process
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This course examines linear stochastic processes con-
taining uncertain parameters and random inputs. Specific
topics will include stationary and ergodic processes,
spectral analysis, and the properties of common random
processes.

4541.525A " ClO[E{{EY 3-3-0

Data Network
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In this course the protocol suites for TCP/IP internet-
working will be briefly reviewed which have been studied
in the undergraduate course of ‘Introduction to data net-
works’. They include IP address format, routing, LAN
protocols, ARP, TCP, ICMP etc. These protocols will
make packet delivery successful through the current er-
ror-prone Internet. Then this course will mainly focus on
the performance analysis of network protocols and pro-
vide basic optimization techniques in addition to queue-
ing delay models. Students will be assigned some net-
work programming homework assignments which will be
useful to understand how to put new services into the
current technique.
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4541531 | DyHRRste| 7|2 3-3-0

Introduction to Solid State Electronics
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This course introduces electric and magnetic properties
of solids and their applications to electronic devices. It
covers reciprocal lattice, the Brillouin zone, and energy
band structure. The course also deals with metals, semi-
conductors, dielectrics and ferroelectrics.

4541.534A ZC|R|ERAS|Z2 3-3-0

Advanced Digital Integrated Circuits

O] Zo= HRAIY Y22t 2HE oY 12| FA|IE CIE
Ct. 2= Y82 3|2 MA THo|M comprises CMOS devices,
circuit optimizations, wire modeling, timing, power reduc-
tion, memory design SO|C}. AX Z2HELE= st7| Z20f El
g o= OfZICH

We briefly overview the characteristics of deep sub-mi-
cron CMOS devices and explore analysis techniques and
design methods of digital integrated circuits. Design and
optimization techniques of logic gates, arithmetic circuits
and memories are covered. Interconnection, power, clock
distribution, and various other topics are discussed.

4541.535B otz 3A3|2 3-3-0

Analog Integrated Circuits

O] =2 Ofd271 CMOS ZA3|=9| 24 L HAof Chsh
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ofore 7[22|M1 MZ2 Ofd21 32249 S50 CisiA
222 ict,

This course deals with the analysis and design of ana-
log CMOS integrated circuits, emphasizing fundamentals
as well as new paradigms that students and practicing
engineers need to master in today's industry.

4541.541 Z2|R0}2% 3-3-0

=

Plasma Engineering
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This course addresses the characteristics and applica-
tions of gas discharge plasma. It covers the motion of
charged particles in electromagnetic field, waves in plas-
ma, and magneto- hydrodynamic (MHD) theory. The
course also examines thin film fabrication using low tem-
perature plasma.

4541554 | ZEE{0|24A9 7|2 3-3-0

Introduction to Computer-Aided Design

VLSI 3|29| ZFE OI%%*?#IOH ot =Qf 2tyolct. e
Ol2x 2[4 Zg, di|ojotRe| 7Hast 4 27|, ¢, BiAl,
St 2ASt LSS &St

This course introduces computer-aided design of VLSI
circuits. Topics include graph theory, combinatorial opti-

mization, layout compaction, and cell generation.
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4541555 2|Al U GlO[E{H[O[AAIAR 3-3-0

Knowledge and Database

Systems

Management
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This course is intended to introduce various data
structures for efficient data storage and access. This
course will allow students to understand which data
structures are preferred to others among many possible
data structures that can be used for given circum-
stances, and to choose the best one or design a new
one. This course will basically cover relational model, ob-
ject-oriented model, SQL query language, file system
structures, B+tree and hash indexes, query processing
and optimization, transaction management, concurrency
control and recovery. It helps students to understand
and develop efficient algorithms using algorithm analysis
techniques. Through programming practices, each stu-
dent will implement many data structures and algorithms
that have been discussed in the class.
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4541.561 AFALAOIZ 3-3-0

Advanced Theory in Computation

o] A=0M= Y L2|F9| 452 A= 7|80l
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This course addresses techniques for analyzing the
performances of algorithms. It covers various string
processing algorithms and their applications. Also, the
course examines online, randomized and approximation
algorithms.

4541.562 nZaefEA 3-3-0
Advanced Graphics
3249 Y U ABAZ0| B 2i20| APSHO| Bslo]
B3Ik,

This course addresses recent trends of three-dimen-
sional shape modeling and graphical interactions.

4541.564 IZ2G|0|EH||O|A  3-3-0
Advanced Database
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This course probes into advanced topics on database
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systems. It covers query processing, database recovery,
concurrency control, database security and integrity.
Other specific topics will include distributed database,
decision support systems, and web database.

4541.565 1gG0lELEA 3-3-0

Advanced Data Communication
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This course addresses new technologies based on
computer networks. Specific topics will include traffic
modeling, network flow design and analysis, network
system performance analysis, and graph algorithms.

4541.568 Z2GAA  3-3-0
Advanced Operating Systems

Of A=0ME RHA 2AAIE S22 2L U
T2 2GAA 20| 2[4l 0|2 HIRCH #70%”%% =2
TAA| oA CheO| =22 AL LHSGOF 51, 2IAA
HEE Z2AMEZS AlSHOF SiCh 22 W8S 29%dtH, 7
20| 2ot S, 24
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This course studies the internal structure of operating
systems, focusing on the UNIX system. It provides rele-
vant research projects, discussions, and presentations.

ojn JC o rol 4r

4541.569

1501545 3-3-0
Advanced Artificial Intelligence

ABAls =OFOfM MEHE 2[4l ARZAOf ot =25
MojLt #Alo2 2igsict,
This course provides seminars on artificial intelligence.
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4541570 | D2zEmURA 3-3-0

Advanced Compiler Construction
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This course addresses code optimization and compiler
implementation. It also provides case studies about ex-
isting compilers.

Ino

4541.571 IgZARFEAR 3-3-0

Advanced Computer Architecture
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This course focuses on engineering methodologies, de-
sign techniques, correctness criteria, and technology
trends about computer systems. It discusses pipelining,
instruction level parallelism, memory hierarchies, in-
put/output, and multiprocessors.

4541.572 ISHEFEHESRSE 3-3-0

Advanced Computer Networks

ATMO|| &3t0{ Physical layer, ATM Layer, ATM Adapta-
tion Layer 2t layer0| 2510} 2olE 5t £3| connection-
less service, traffic management, switch0f 25t0] AMEQl=
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This course covers ATM technology. It covers physical,
ATM, and ATM adaptation layers. The course also deals
with connectionless service and traffic management.

4541.573 25AFEEA 3-3-0
Advanced Computer Design
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This course introduces digital system design, along
with energy measurement and characterization of sys-
tem-level digital circuits for high-level power reduction.

4541.574 g2 0e4eiof 3-3-0

Advanced Programming Languages

0] oM T2 AO{e| Am(Notation and con-
cepts), C|AIQl(Case studies of languages and features),
J2jn o2 gs FASkE Yol tishM 3%t

This course addresses the notation and concepts of
programming languages, case studies of language and
features, as well as program analysis.

4541.601 DUCHAZZ|EA 3-3-0

High Density Power Supply Design
o2 83, ARE 50| ST Ax|0f Cfsf Avfsict. Uit
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A 7o T M= H-E5tT.

This course introduces the principles of power supply for
computers and aerospace systems. It covers power con-
version, resonance and advanced control circuits.

4541.603 Caf|HE| 2o AH 3-3-0

Semiconductor Power Circuits and Their
Design
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J2|3 PWMERE| 39 7|2t Ao{of s CRECh £t
soft 2912 7|t tE%WIQI S2Y0]| cs ChECh

This course introduces resonant, quasi-resonant, multi-
resonant, and PWM converters. It also covers soft
switching techniques and modeling of converters.

4541.604A  Z|

33i7|Ho| MHAAHUSE 330

Power System Application of Optimization
Methods
2 dFHMe AE 29 A", Ay HAH, dsEotet A
2| Bt 52 flst HEAE 2MYIEE aoNsith HE AE
OJHE E35t0 convex optimization, =& 2|&3}, 2|& A
S0 ofst =2 Ln2|ES Avsct 2 Z90lM= convex
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2 A", 1A Aol 7| BIMY 2H30) oist 2[Ast 2
43 #2 FA=S tECH
Provides ways to analyze electric power systems in
terms of network operation and planning, market inter-
actions, performance assessment and reliability eval-
uation.Introduces the principal algorithms for convex op-
timiation, dynamic optimization, and optimal control with
emphasis on application of methodology to power sys-
tem examples.Topics include interior-point methods for
convex optimization, decision theoretic planning, Markov
decision processes, linear programming, dynamic pro-
gramming, optimal control methods, and optimality con-
ditions for nonlinear optimization.

4541.606 H217|17|H01E2 3-3-0

Electric Machine Control Theory
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This course addresses theories and practices of con-
trolling motors for industrial applications. It covers the
characteristics of DC motors, as well as the design of
current, speed, and disturbance torque controllers. The
course also deals with AC machines such as induction
and synchronous motors.

4541.607 H21717|12|4EH 3-3-0

Optimal Design of Electric Machines
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This course addresses the optimal design of electric
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machines based on numerical analysis and optimization
theories. It covers various deterministic search algorithms
and magnetic circuit theories.

4541.609 A7|Qstead#  3-3-0
Finite Element Method in Electrical
Engineering
z|Z20l= O|2YZAMEL| HE Fot7| A sHAdel g
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This course examines the finite element method (FEM)
in relation to electrical engineering.

4541.610 HHAA|AEIA S 3-3-0
Power System Planning
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This course introduces numerical optimization methods
including dynamic programming, genetic algorithm and
evolution programming. It also covers economic oper-
ation of power systems, as well as optimal planning of
generation and transmission system development.

Ens

4541.611 HBA|AEIRSE 3-3-0
Power System Engineering
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This course introduces computer analysis of power
systems. Specific topics will include generators, trans-
mission lines, transformer modeling, and system
matrices. The course also addresses power flow, dynam-
ic stability, and fault analyses.

4541612 | MA|AsiDmzl U AI220]Md 330

Power System Modeling and Simulation
T2 AIABIS 2Oo4d she o Hash #3H, dajA
7|25 BHBICL HEAAH SSS 7|55t HHAAY
o QHE=Qt AREIE 085t 09 2oHES STl
This course introduces mathematical and practical bas-

es for simulating large scale systems. It covers power
system dynamics and stability along with computer
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simulation.

4541.613 HHAAHOMYE L A0 3-3-0
Power System Stability and Control
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This course addresses power system stability theories.
It covers synchronous machine theory, transient stability
and small-signal stability analysis. The course also exam-
ines active and reactive power controls.

_|0||

4541.614 HYA|2ERFEE 3-3-0
Power System Operation
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This course deals with comprehensive power system
operation. It covers mathematical optimization methods,
power system security, cost models, economic dispatch,
and optimal power flow.

4541616  HROUR|EEHZ  3-3-0
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Electromagnetic Conversion Theory
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This coures deals with conversion theories of electrical
and mechanical energy. Specific topics will include the

principles of DC, synchronous and induction machines.

St ofy

4541.617A {7|8t=% 3-3-0

Organic Semiconductor
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The course introduces basic concepts and theories of
organic semiconductors which become a new class of
semiconductors having a broad range of applications
such as organic light-emitting diode (OLED) displays, or-
ganic solar cells, and organic thin-film transistors
(OTFTs), etc. It covers the electronic energy band struc-
ture, interface properties, electrical properties such as
carrier mobility andrecombination, optical properties such
as optical absorption and emission, and exciton dynamics
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of organic semiconductors. It also discusses the principle
behind organic electronic devices.

4541.628 | HA|AEIEZ 3-3-0

Topics in Power Systems
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This course introduces the latest research trends re-
lated to power system engineering. It provides relevant
discussions and research projects on selected topics.

4541.629A V(02| & 5|25Z 3-3-0

Topics in Electric Energy Conversion and
Circuit
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This course introduces recent research topics and is-
sues regarding the various electric machines, power con-
version circuits and their associated control techniques
based on up to date electromechanical systems and
power electronics.

4541.630 1g7AmYyY 3-3-0

Advanced Compilers
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This  course introduces parallel  programming
languages. It covers parallel programming examples and
analysis, along with code optimization skills related to
parallel computer architecture.

4541.631A  CIR|LAISH2|A|ABIMEA 3-3-0

Digital Signal Processing System Design

= 4F0M= FEOC/ORt SH SO dAlRE HeHe
NARS 28402 Folsts YYS CHECL 0| fI6iM 2
ElZ0|E (multi-rate)#ARtO[L} & 22|F, 1Y Ary T
Sl0f| CHsh AJHob OF=2{A, SER0fet AZEQY 39| 2|
el S STt

o SAUFT2=2 YEO| PC= =&, VLW CXE HsH2
7|, FPGAS} VLSISS O|&&ttt PCet LAY MB 2275 O
St Foi0iM= AZEQY IO|X2[ole SIMD 2t & AL
EQlojAQl z[Hel YYUS 0830, FPGA VLSIE 08¢t
TolOME A2t HE22| S ALAHY He[SE9h StE
0] SY= 719 E0|ERE (trade-off)S CHECL TRt
2I2IF22 MPEG H|T2, 24 S Y125 sS 018%
ch.
= =2 CRE 432[ 7|zef TR AIAH HAS
Hel=o2 o, 4ol9| sgde CYo{et VHDL T2
Yo| JtssfoF Bt = US2 HREQY 21YH 2F E20
OtLiet S4l1 M=32| M50l shdsoiH Hds sttt
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This course covers the hardware and software based
implementation of real-time multimedia and communica-
tion systems.Not only the algorithm level optimization,
such as multirate signal processing, fast algorithms, and
fixed-point arithmetic, but also efficient implementation
methods using hardware and software will be studied.

As for the implementation platforms, PC, VLIW digital

signal processor, FPGA, and VLSI will be used. In the
PC and digital signal processor based implementations,
several software optimization techniques such as soft-
ware pipelining and SIMD computation are covered,
while in the FPGA and VLSI based architecture, the
trade-off of throughput and hardware complexity will be
studied. MPEG video and wireless communication will be
considered as for the applications.
The prerequisites of this course are the “introduction to
digital signal processing” and “digital system design.” In
addition, the students need to be acquainted with C and
VHDL based programming. This course is recommended
for students not only in the VLSI and Computer module
but Communication and Signal processing as well.

4541.632A @ L{ASA|AEAZE 3-3-0

Embedded Systems Software

O 2=2 SHAA0f Chat 7|=22{Ql 240 ATt JHget
Ch. HAIZE AI2-O| QAOM 2t 20| 2FEl= AlZHASlS %
F7| 2l5t0] O AHSYO| TRSHD OfFA ALAES 24
ali0f st=2|E HI2L E5t 0| 38510 O{EH| 24| AL
of 38 + A=Al HIRL

This course covers important issues on real time sys-
tem design such as task scheduling.

4541.633A | SoC MAHAt=3 3-3-0
SoC Design Automation

Behavioral specification@25E{ 2|Z35|29| Mask Layout
OLS0] LZ7171A|Q] dANEE BREIE OI&30 Asstst
S AJESHCL High-level Synthesis, Layout Synthesis
S Synthesis§ 422 310 1 FA4Ql Y1255 HEL

Introduction of computer aided design automation
from behavioral specification down to integrated circuits
mask layout. Mainly focus on synthesis processes such
as architectural and logic synthesis and the detailed
algorithms.

rir mjo

4541.636

ARERA 2 4A 3-3-0
Computer Organization and Design

CPUE =242 T/0O System, Memory System, Cache,
Virtual Memory S92 =2 4 M 9HS CIRH, 0| HiE
o2 HAHQI HREQ 22S O[5H3tC.

This course addresses the manipulation of CPU ori-

ented architecture and design methods. It covers I/O
systems, system cache, and virtual memory.

4541.638 a2 209 3-3-0
Computer Organization and Design

2 AI=0M= M IHES stk (1) J2fTA 7|=20|g,
(2) OpenGL2} 19| Extensions, (3) GPUE AtE%H HHAE
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8. JeiHA 720|220 OpenGLe| w=2 of 1.5/ =0t
SAlOf b0 Ao 2+ OfLHjold Z2721Y0l Mgt
AHZ FORICt OpenGLe| Extension2 < 2= ZHT0| ZA
50| 2H=|0] O] extensionS ARE% shading0| A&2HA|
2 FORIC) GPUS ArESH HZAHRE2 oF UliE ¢ o5
S0 CiYAZOl &, FFT 39| A4t Z2AETL A2 2
Of2ICt.

This course consists of three parts: (1) fundamentals
of graphics, (2) OpenGL and its extensions, and (3) par-
allel computing using GPUs. Education of the funda-
mentals of graphics and OpenGL will be given for the
first 1.5 months. The programming project during this
period will be the animation of an articulated body. The
next two weeks will be spent to educate the OpenGL
Extensions. During this period, students will practice
shading techniques based on those extensions. The last
one month will be spent to teach GPU-based parallel
computing. During this period, students will practice par-
allel computation of matrix multiplication and/or FFT us-
ing GPUs.

4541.658 AMABIATEQEZ 3-3-0

Topics in System Software

GlOJEf0A, T2 T24Q o, J2fmA, A S Ala
o AZEQ00 AXAML| 2|4 S =2 FAHE LEL.

This course addresses recent issues on system pro-
gramming. It covers database, programming language,
graphics, and operating systems.

4541.659 Z{TE O VISIEZ 3-3-0

Topics in Computer and VLSI

HHE ¥ VLSI 20| ME/E 2Ysto] 22 st
=7|=0] tist YEE S5t EEY £ U= JIHE A3
ch.

This course provides lectures by guest speakers on
computers and VLSI technology.

4541661 ZHATAIAE 3-3-0

Object-Oriented Systems

ZtMicf  DBMSS| Gjolef =Z2E3 Vs S2 :
RDBMSO|A| OODBMS=Z¢9| Hi&t 1141 ODMG EZE 58 &
stsict.

This course examines various techniques regarding ob-
ject oriented softwares.

4541.662A E2AM-EER2| 3-3-0

Distributed Information Processing

2 U=0M SHEEE REIFHEA ARE/HESRD SHA
HdHo| 0|88 S8t 7tx|2&E0[2te ABAIe| 270 st
A3t FEE A&EotH MYAEotn EZste EMYEAZ
ATEQ0IQF A|AEIO| Cisto] &&6iCh Eatd0|n &84l
d2 H3, 0|8 U MY, 12|12 g5 st 2AEEA
2| OlfE2 Ak =7 Olsisty &H J|&e58 SS5H22N
Jefst SE0M 278 e JlEsS /Mg & e &4
2 Bt 2 20N CiRe ETEQ| ol 28K CR™
#2| &2|(Mobile Digital Rights Management) 2 & A
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(Dynamic Adaptation)O|Ct.

The goal of this course is to study distributed in-
formation processing software and systems that transmit,
process, and protect information efficiently in order to
meet the user requirements of value creation via using
information in ubiquitous computing/network
environments. Students learn how to perform research
to develop technologies needed in such environments, by
deeply understanding distributed information processing
issues regarding effective, efficient information pro-
tection, utilization, & transmission and performance en-
gineering, and by obtaining relevant skills. Examples of
topics covered by the course include Mobile Digital
Rights Management and Dynamic Adaptation.

4541.663A 1oL HO]M  3-3-0

Advanced Animation

2 H=0Me ARE ojyoolde 228 AHSke £
240 AdN2SS HRLL A FA= OfLoo]4e
AL B A gk BY, 7|2 B2, V|9e U o9Y|E,
2|7|gk AlZei|old, 24 A, CO|E{7|gh OfLIi|OlHE, FHA
23, = ofjyojold S ZEstCt

This course is about advanced mathematical and algo-
rithmic issues on computer animation. These issues in-
clude brief history of animation, orientation and rotation
representation, key-frame interpolation, kinematics and
inverse kinematics, physically-based simulation, motion
capture, data-driven animation, flexible body modeling,
and facial animation.

Mo 19

4541.664A IZ==HEM  3-3-0

Static Program Analysis

O] ZoojMe= 23 &4 7|=9| o|2a AAHE 249
Cf T2 2M 7122 07 ARE AZEQO7F A
of o A2 7R= AZ Adst7| o 02| 2tze2
USHA &elot= 7|=0Ith O] 7|lz2 P2 ATEQI0 Y,
ADEQ0] AMHIE 2[A35}, ATEQ0 22| L O 52 ¢
of Ats8h 2tgol dYT|=0| FHoh HEs EEE2, Tz
A9 K dEst E2 Y= 2946 V=9l 0|2 S
g, Z2720Y Qlojo| EfY AAH, e AAAS 0|8% &
M, RHAS SOICh

This course covers the theory and practices of static
program analysis. Static program analysis is a technique
for sound, compile-time estimation of software’s run-time
behaviors. Applications of static program analysis are:
automatic detection of software errors, automatic check
of software’s correctness, automatic software trans-
formation and optimizations, and automatic collection of
software properties. Covered topics include abstract in-
terpretation, type systems, constraint-based analysis, and
model checking.

0Q ofn rek

4541.665 ZFEOIBHEA 3-3-0

Computer-Aided Design

CAIE 229 =2|8Aet =2k 2319 02 g,
A, FPGAQ| technology mapping 52 Sh&3tCt.
This course deals with various techniques of logic de-
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sign and minimization. It also covers circuit integration
and technology mapping of FPGA.

4541.666 |48+ 3-3-0

Machine Learning

IS HEL2RE HojE AN FYS o ds
ASHoZ FdAZ &+ AUs BAGHE AlLES AT
SA59l o 2OH0|Et 2 LFUME 7|ASE &8
ARl ALZAHS0| 2o sHESHCh. 4= SEit £
& 4 Zeletgo| gt 712829t 0|24l HidE S5t
O|S0f chet 3 2{Ql ehe|=S S5ttt 7|22l ©
HE2|, H=227|g8 sk, HEY
%, 24 0EE 2E, Hady 2 JlE 22 J|AS
= HUELL

This course investigates theoretical and practical issues
on machine learning, along with their application
examples. Specific topics will include supervised, un-
supervised, and reinforcement learning, as well as specif-
ic algorithms.
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4541.667 Jlet2da  3-3-0

Geometric Modeling

Uy Alaglg PEsI0f 2L,

This course probes into data structures and algorithms
for curves, surfaces, and solids. It focuses on the design
and processing of three-dimensional shapes.

4541668A | ClAIAIARIMAHE 330

Digital Systems Design Methodology

2 ZooMe Do|R2E2MM & dE UAE ALES
HAHoZ HAlsH| 2ot WHESR 2|20 Y2 ==
1 U= SIEYO-AZEY 0 SHEA0| 2510 SFSHES o
Ch R4, AILEIS HYAHO=2 HMEHY| fIeh Ciast Alth 2
&l(model of computation)0f| 25t ATHE T 2+ Qo) 7|8t
ot H1S0i| Chst] JiEde® M2t 2|4 HOoH32F
Jejmel FSME 0|85t AAHE FMste SeHEA =7
PeaCES O|&3t0| A|AE HAQ 2[HstS 2%t ME UES
= YOIEEE St 2|ZHC2 7|Y0ll= PeaCE Off e &
SHES £l 2 Ao|Ch

This course examines the hardware-software codesign
methodology in order to systematically design digital sys-
tems for microprocessor applications. It covers various
computation models and PeaCE for system specification.
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This course introduces main components of embedded
systems, their functionalities and interactions, and stud-
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ies various design techniques for designing, implementing
and validating embedded software. Specific topics will in-
clude CPUs and instruction set architectures for em-
bedded systems, real-time operating systems, program
design and analysis, optimization techniques, and system
design techniques.

4541.670 HEdz 2|2 3-3-0

Parallel Processing

S24AE OF|HHE E3
Ze 10| g StE0f-4
&S VA2 Yor=ct

This course deals with parallel processing architecture.
It focuses on cluster architecture, relevant hardware and
software issues.

ke 220l FEA2| FRE +
ZEQofo] 2 2Ofo tiet A+ 5
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4541671  AAEINSTEIL 3-3-0

System Performance Evaluation

AMAE Hsmotol 29 £ 2 5HLIQl stochastic process
2t queueing theoryS HH%OEW HAHEH L SAUSSIAS0|
A|AE4|° EE—IIEI f_l_ g{‘a_i_&l‘ |-'— E|| ?ék %l' 3I— /\ O'E% 3‘_}
C}.

This course deals with random variables, stochastic
processes including Markov chains, single queue systems
such as M/M/1 and M/G/1, and queuing networks.

4541.672 AAIZEA|AED 3-3-0

Real-Time Systems

HARE ALt A ARIOM= AAteel Hetgt ofg2f EjA3
7t FOIY AIZE Uio YyHez Z=2E(0jofRt 82X 3
STt Sith O M=0M= Ol2fet AL FES 2Iet EH_:l
2AEY, Z202Y10f, S, E1IOIEHﬂ1IOIi, 258 59
7| o EHo+04 SHSOtCh £ V|ZMAS S50 4ol HE
Ore| HA[ZH £40f tiistod A7 7|81 Z=Ch

This course covers various areas of real-time computa-
tion including task scheduling, real-time programming
languages, and real-time communication. It also deals
with real-time databases and fault tolerant computing.

4541.673 osst 3-3-0
Cryptography

_ 20 gissiol 220422 viect, IyHo2 1H ass,

o] DS HOtA, Ci2I7| USAIAE, 27| 0|‘2A| Bl
AT, Shalake, BRI, sy, gas 24
HiRLC}.

This course addresses issues regarding modern crypto-
graphy. Specific topics will include classical cryptography,
Shannon’s unconditional security, symmetric-key and
public- key cryptosystems.
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4541.676 QISAEY 3-3-0

Artifical Neural Networks
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This course studles mathematlcal theories and practical
applications of neural networks. It covers the archi-
tecture of various modern neural network models. The
course also reviews connectionist and probabilistic algo-
rithms for supervised, unsupervised, and reinforcement

learning.
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4541.677A 2 MQIE{4ll  3-3-0
Wireless Internet

[

MEO| HC} 2Ol OlE{ulo) LS £A I2E

(hlynaaey il o
ClOJEHI0|A B Z[AlS B3 4 QU2 57| YIFOICh
M QIE{Ul SHEOIM ClO[EMO|A O]2S CIE1 T35t Oj=E
HEQZ(ad hoc network), MM HEQF(sensor network)
S SMEA| ZEHol A7 04S M= CH2C,

The objective of this course is to help students to
study advanced topics in database systems running over
internet protocols. This course deals with database is-
sues in wireless internet. Also, the research topics in
wireless communication networks (e.g., ad hoc network,
sensor network) are discussed.

2 120 2mL HO[EH0A B J|2UZE 4225
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4541.678 AARNOIZ 2| 3-3-0

Natural Language Processing

7_9I AN E :u'rrE'|7|' AS22 E45t0
mEQIOIE Apsle £OfO|T). 2 TBOjAE
AHeie =0 28| st 7=
HE2 FA A 0] H2| 7|HS ST §3], HE
=M, 1224, A0l2Y, SHEE 2 AOYGol tis =7

ThIS course addresses basic concepts and linguistic
processing methods regarding natural language compre-
hension and machine translation. Specific topics will in-
clude morphological analysis, syntactic parsing, semantic
analysis, pragmatics, and language generation.

4541680 | AAES Y 22 330

Al
S8 FAIBQ stHolc 2 IPEOHH_ AA B 2
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Knowledge representation and reasoning is one of the
key issues in achieving human-level artificial intelligence
in machines. Selected papers on current topics in knowl-
edge representation are discussed.

4541.681A {yL12|S 3-3-0

Genetic Algorithm
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Evolutionary algorithms, with genetic algorithms as the
representative, are investigated. The approaches utilize
the natural evolution for solving problems. Evolutionary
approaches may be used for problem solving or
simulation. This class focuses on the problem-solving
side.

4541.682A FEHEQEY 3-3-0

Topics in Computer Systems Security

Ol }%% ?:I E-| A|AE-H“||. 8_9_ }\|AE-H()”}\-| =19 6|>E $_|g|t
243t 312 wowof chat ZMo| AN O|2H HiES BB,
20lo| Ofgf 20}, 2ok HM O, o153, Dot B, Kot |

AL A S 22 HOb 7
‘:’A-I]_|. EO|Z ABHGITY,

In this course, students learn the theoretic background
and up -to-date knowledge about security vulnerability
and various solutions for the security of computer and
application systems. Several subjects among the various
topics such as security policy models, cryptography, se-
curity assurance, and case studies of security system will
be analyzed and discussed in - depth.
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4541.683 ZFEHE 3-3-0

Computer Vision
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The ultimate goal of computer vision is to extract
three-dimensional information, such as object identi-
fication, depth and pose estimation relative to the ob-
server, and information about the surrounding environ-
ment, which will be supplied by various kinds of sensing
devices. The most optimal type of input is two-dimen-
sional images obtained by using ordinary cameras. The
goal can be achieved by processing and analyzing these
images using techniques covered in this course, such as
Image Acquisition, Camera Calibration, Enhancement, and
Transformation.
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4541.684 SAAAE 3-3-0
Distributed Systems

TDHE A|ARI0] gERo| T2t o] oo BAREE HES
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As the advance of the computer technology, computer
network enables a lot of computers to be integrated to-
gether for a common purpose. When there are multiple
computers in the system, there are certain issues which
must be dealt with, such as the communication protocol,
fault tolerance and consistency of distributed information.

- A7| - ARESSHE(Dept. of Eledrical Engineering and Computer Sdence)

These issues are studied in this class so that multiple
computers can be used as if it is a single large
computer.

4541.685 H|O|E{EAl0I5 3-3-0

Understanding Data Communication

ClojEt HIER R0 TRt T2EZ3 Adn2|Z9| 2|4
Off Chafl Aottt =2 2449, E|O|T{0of H|O[El, ZQl
SOM S2ote 02 M22 g9 Z2EES YOoR2Ch
FEI HESo| 25t B2 BiEAAES 22 S0 07 20
of Chet WH 49i2 ofoF Bk 0] 2S 2 o DeYes
S3BICH,

This graduate level course on advanced computer net-
works aims to provide an overview of new technologies
about network protocols and algorithms. The main
themes will include many kinds of protocol about wire-
less networks, multimedia data, optical networks, and so
on. Students are expected to have strong prior knowl-
edge on computer network fundamentals. In this course,
each student will give a presentation on an assigned
topic. The course includes a term project, usually carried
out in small groups.
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4541.686 ADEQ0 HIEEA 3-3-0

ST

Software Cost Analysis

ATEQI0| ZRHETL HB5| Qlsihs ATEY 0|
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0| Tes|Ct.

The success of a software project depends on making
an accurate estimate of the effort and cost required to
develop the software system, and thoroughly planning
the progress of the project. This course presents techni-
ques for estimating the cost and effort required for soft-
ware production, concentrating on the COCOMO2 model
for algorithmic cost estimation. The topics in this class
will include the following: software cost estimation in-
troduction; Early Prototyping; Early Design and
Post-Architecture models defined in COCOMO2; and soft-
ware metrics. This course is intended for students with
knowledge of software engineering, especially software
metrics.

4541.687 2 AHOls 3-3-0
Understanding Operating Systems

2E4A, =4t
EﬁIOIEftHIOI d 718 229 23
A =0k 04?741 £ &ttt
Requirements and internal designs of various special
purpose operating systems, such as realtime operating

systems, distributed operating systems, and database op-
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erating systems, are discussed in this course. Recent
trends and research directions are studied as well.

4541.688 o2 2fYA0{0I5H 3-3-0

Understanding Programming Languages

=27|gh T2 724 A0j9] 7|2 0|2 YHES S5
Ct. £3| clausal forme| Z=Z2d gtAlaL 7 proof proce-
dureE C{20{, PROLOG QI0{E Alg2%t ZZ2HE 43S &5
AAHQ 2A SiE sHS HHYSICh

Theory and methodology of logic-based programming
languages are studied in this course. Programming in
logic, especially in clausal forms, and their proof proce-
dures are discussed. The course includes an application

project using the PROLOG programming language.

4541702  =93iS8 Y 2™ 330
Modeling and Applied Dynamics

7|75}, Z'dAQl Lagrangian Sst, J2|1 CHA A~
of s ChECh #71A, 2[4, 22 £ HESLF9
Bond- graph 2F20f CHsHA LOorZCt.

Topics for this course include the following: kine-
matics; Lagrangian dynamics of rigid bodies and mul-
ti-body systems; and bond-graph modeling of electrical,
mechanical and hydraulic networks.

4541.704 | H|MBIA|ABIO|Z 3-3-0

Nonlinear System Theory

HIMYAIARIS E4S Olslotl BIMYA|LRO OHYE =
M A0l et o2 WSO tisi SF8tct 0l S0l=
Phase Plane Method, Describing Function Method,
Liapunov Direct & Indirect Methods Popov/Circle Criteria,
Singular Perturbation Technique, Feedback Linearization
Technique St 7|Et 2|22 £ AFZZNS0| EL&HEIC

This course covers the Lyapunov approach and
Operator- theoretic approach to the stability analysis of
nonlinear control systems. Classical methods such as the
phase plane method, describing function method,
Lyapunov direct & indirect methods, and Popov/circle cri-
teria, and modern methods such as the singular pertur-
bation technique, feedback liberalization technique, ro-
bust H control, robust Lyapunov redesign, and sliding
mode control will be covered.

4541705 H|MHAOIEE 3-30

Advanced Topics in Nonlinear Control

HIMY HOJA| AR OHEE 2M0i| CifSt Lyapunov OHEE
9} Operator-theoretic2 0|23 Z2UtAlS CHRC} E3 2
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trolat 22 BCHY WHS GlEof CHRCL

This course covers the Lyapunov approach and
Operator- theoretic approach to the stability analysis of
nonlinear control systems. Classical methods such as the
phase plane method, describing function method,

S 247 - HEE{ZEHE(Dept. of Eledtrical Engineering and Computer Sdence)

Lyapunov direct & indirect methods, and Popov/circle cri-
teria, and modern methods such as the singular pertur-
bation technique, feedback liberalization technique, ro-
bust H control, robust Lyapunov redesign, and sliding
mode control will be covered.

4541.707 AMEg=2d 3-3-0

Neural Network
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This course introduces various artificial neural network
models inspired from brain models in living things. In
addition, application topics using these models are
surveyed. The topics are as follows: Learning Process,
Multilayer Perceptron, Radial Basis Function Networks,
Support Vector Machine, Principal Component Analysis,
Self-organizing Maps, Information, Theoretic Models,
Stochastic  Machines,  Neurodynamic  Programming,
Temporal Processing, Neurodynamics, and Recurrent
Networks.

4541.708A ©ZAH O o2 L S8 3-3-0
Cooperative Control Theory and

Applications
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Cooperative systems are defined as multiple dynamic
agents that share information and tasks to accomplish
common objectives. A primary issue in cooperative con-
trol is development of control algorithms capable of co-
ordinating the multiple agents to cooperatively perform a
mission. The decision-making and control are typically
distributed or decentralized in that agents determine
their actions based on the environments and the in-
formation exchanged among agents. This course in-
troduces distributed cooperative control strategies for
multiple dynamical agents under fixed or dynamically
changing communication links and their applications to
cooperative control of multiple autonomous vehicles in-
cluding rendezvous and distributed formation control.
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4541.709A  z[A3t 7|8 3-3-0

Optimization Theory and Applications
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The course contains linear, nonlinear, integer, dynamic
and stochastic optimization techniques. Every technique
is illustrated with examples from authentic engineering
designs to demonstrate how it is possible to maximize
the desired benefit and minimize negative aspects of
project design. This course includes increased emphasis
on applications for industries as well as new computer
programs to solve both linear and nonlinear problems.

4541710 2522 L 28 330

Intellignet Robot and Applications

As2R ALY ZA 4 87|, gEaz U E42
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Topics of this course include the following: various
sensor applications and robot intelligence; visual guid-
ance and servoing; two robot arm problems; non-manu-
facturing intelligent robots; multi-robot applications; robot
interconnection and performance evaluation methods;
and sensor fusion and Al applications to robotics.

4541.711A  ZEEH|ZS 7|2 3-3-0
Introduction to Computer Vision
= =2 HAFEEIYE Y AEAES] 7|28 Mlishks U=
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Egezs IH MEEC=Z Lk 4 s O, low-level vision
(early vision), mid-level vision (feature extraction, re-
construction), 2 high-level vision (recognition, analysis)
ZASS S22 ARl FAQt o2y 24l A7EY X
YHESS ST

This course introduces the fundamentals of computer
vision and machine vision, and their applications.
Through this course, students will learn about the basic
theories, methodologies as well as practical skills for de-
signing and solving computer vision problems ranging
from the low-level vision(early vision) and mid-level vi-
sion (feature extraction, reconstruction) to high-level vi-
sion (recognition, analysis). Recent emerging research
topics and trends in computer vision will also be
covered.

4541.713 z|&xojo|2 3-3-0

Optimal Control Theory

2/H Ao 222 $A1K22 3512, Dynamic program-
ming, Hamilton-Jacobi theoryOf CHsH A7{3ICt time and
fuel 2|23t A|ARID MY 22f 2|30 TSt SEARISE &
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A0l CSHME A7HBHCE.

Topics for this course include the following: for-
mulation of optimal control problems; dynamic program-
ming; Hamilton- Jacobi theory; applications to time and
fuel optimal systems and the linear quadratic problems;

S 247 - HEE{ZEHE(Dept. of Eledtrical Engineering and Computer Sdence)

examples taken from a variety of fields; and introduction
to computational considerations.

4541.714 ZZH0|2 3-3-0

Estimation Theory

WA Alg 2 (mean square estimation), 2|CH 7tsd 2
d(max likelihood estimation), 12|22, Wiener ZE{& 1} Z
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AlZt Kalman ZE{, shaping filter, 2| EH&, Kalman ZE
LRI Hs 24, Ala ZEE, &4 Kalman TEIE Zgt
of MY TE{YO| CishA = OR2CH.

Topics for this course include the following: classical
estimation theory such as mean square estimation, max-
imum likelihood estimation, and Wiener filtering; discrete
and continuous-time Kalman filter; shaping filter; optimal
smoothing; design and performance analysis of the
Kalman filter; square root filtering; and nonlinear filtering
including the extended Kalman filter.

-
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Advanced Digital Communications
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This course, from the system engineering perspective,
mostly treats the signal design and detection efficient to
digital communications. The topics include the following:
coding and decoding theory; modulation and demodu-
lation techniques; transmitter and receiver design; coher-
ent, noncoherent, and differentially coherent detection
techniques; block and convolutional coding; and QAM,
CPM, and spread-spectrum systems. The understanding
of fundamental communication theory and probability
function theory is required to complete this course.

4541.729 A o{ats3EZ 3-3-0

Topics in Control and Automation
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In this course, students are introduced to various
practical methods concerning the identification of non-
linear sytems. They are also introduced to various non-
linear programming techniques to compute the optimal
solution of nonlinear objective functions on real time.
However, students are restricted to intensively studying
the methods and techniques that may be effectively ap-
plied to nonlinear feedback control and the computer
network. Finally, students discuss their feasibility through
the examination of practical examples.
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4541730 #& L ¥ 3-30
Detection and Estimation

Zzio| M= Bayes, MAP, Neyman-Pearson, MMSE 2
4= 0|22t 0|9 2oi CHsll CIECE Eot 2[4 41719 4
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This course covers the detection theory and estimation
of Bayes, MAP, Neyman-Pearson, and MMSE, as well as
the performance of the optimal receiver.

4541.732 I1g8¥™LES 3-3-0

Advanced Error Correcting Codes

Olsa4! & O2{7A] BHEA ZOMofAM Cieket 2F3HH
o7t E8% Qe ol oo &%t HEUE OIS HoE &
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=&t ZOjM o[0] EEL| = LRYYRS0l AHRS,
HIE{H| 837 S Olliotd L5t &% &8 Jtstt 2FEY
259l Turbo codes, LDPC codes 2! Space-time codeE £
WSz} SiCt.

There are various kinds of error correcting codes that
are used in the field of wireless communication.
Sophisticated theory over those codes are introduced in
this course. Cyclic codes, finite fields, Galois ring, alter-
nant code, Goppa code, Reed-Muller code, Kerdock code,
and Preparata code will be introduced. The course pro-
vides a brief review of convolutional codes and the
Viterbi decoder that are widely used in mobile communi-
cations in the present, and then introduces Turbo codes,
LDPC codes, and Space-Time codes that can be appli-
cable to next generation systems.
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4541.733A  A3LlEX2[ 3-3-0
Adaptive Signal Processing
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In many practical signal processing and communication
systems, the system (or channel) are often unknown
and/or time-varying. In order to alleviate the problems
caused by these uncertainties, adaptive signal processing
methods are developed. The adaptive signal processing
is widely used in the areas of noise reduction, communi-
cations, signal separation, system identification, echo
cancellation, array sensors, channel equalization, etc. In
this lecture, theories and applications of signal process-
ing algorithms are studied and several experiments are
conducted.
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4541.734 IgHEA21E 1 3-3-0
Advanced Electromagnetics 1
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This course will cover electromagnetics, including elec-
trostatics and electrodynamics. Students will analyze the
electrostatic problem focusing on Green’s theorem and
its application. The generation, propagation, reflection,
and refraction of electromagnetic waves using wave
equations and antenna theory will be discussed in
electrodynamics.
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4541.735 ngM22|18k 2 3-3-0

Advanced Electromagnetics 2
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This course will cover methods to solve Maxwell's
equations according to their appropriate source and
boundary conditions. Many important electromagnetic
theories including Green functions will be discussed in
order to give students a basis for their subsequent an-

tenna and microwave studies.
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4541.737B  HRE Y UEXHI 20+ 3-3-0

Computer and Network Security
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This course provides a foundation of network related
computer and network security issues. Basically, it builds
upon concepts of security such as confidentiality, in-
tegrity, authentication and cryptographic algorithm and
protocol. It covers common attacks originating from the
network which includes dial-up security (PAP, CHAP,
RADIUS, Diameter), WLAN security, IPSec & SSL based
VPNs, e-mail security (PGP, S/MIME); Kerberos; X.509
certificates; AAA and Mobile IP; SNMP security;. Also, It
covers prevention and detection of attacks, and response
to those attacks.
Prerequisites: Introduction to data communication net-
works(optional), C(C++) Programming
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4541738  TUIAHEEA 330

Broadband Telecommunications Technology
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Recently, telecommunications have become very im-
portant to modern society in the information age. For
the past one hundred vyears, the efforts of tele-
communication engineers have made for very fast
progress. Broadband telecommunications is based on
synchronous transmissions over the fiber-optic medium.
BISDN is a broadband telecommunications network built
on the basis of synchronous transmissions, and ATM is
the communication mode that enables the realization of
BISDN.

The goal of this course is to provide a fundamental
knowledge of broadband subscriber networks, synchro-
nous digital transmissions, BISDN and ATM technology,
high- speed data networks and services, and broadband
video services and technology.

4541740  MEAEE3EI0|2 3-3-0

Source Coding Theory
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This course will include the following topics: theory of
compression and coding of image and speech signals
based on Shannon’s information theory; introduction to
information theory (entropy, etc.); characteristics of sour-
ces such as voice and image; sampling theorem; meth-
ods and properties of lossless and lossy coding; vector
quantization; transform coding; and subband coding.

4541.741A | &2A7|AAH 3-3-0

Transceiver Design
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Recent developments of various types of communica-
tion systems require technologies for rapid design and
implementation of transceivers. In particular, it is of
great concern to build up technologies for development
of modem chip sets for such advanced communication

systems. This lecture is aimed to develop techniques for
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the design and realization of such chip sets.
Prerequisite: Random process, Advanced digital com-
munications.

4541.742 SdrEAe| 3-3-0

Speech Signal Processing
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The purpose of this course is to briefly review the
speech processing techniques in analysis, coding, recog-
nition and synthesis. First, students will be presented
with acoustical modeling and background for speech pro-
duction, which serves as a fundamental ingredient of al-
most all the important technical problems of speech. In
speech analysis, which has historically been a major
phase of speech research, students will mainly address
estimates of pitch and formant frequencies. Speech cod-
ing will include the principles and development of each
coder from the early VOCODER to the state-of-the-art
CELP. The speech recognition part, which is based on
feature evaluation and distance measurement, will take
up the description of the fundamental pattern matching
method. Finally, students will review the conventional
speech synthesis method and discuss the practical prob-
lems encountered in its implementation.
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4541.743 S35t 3-3-0
Applied Acoustics
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This course is for graduated students who have ful-
filled the prerequisite, Fundamentals of Acoustics. The
purpose of this course is to enable the students to re-
search engineering topics related to acoustics, through
the discussion of the special topics of acoustical
engineering. The topics to be discussed are as follows:
analysis of mechanical vibrations using equivalent elec-
trical circuit modeling; analysis of characteristics of
acoustical wave varying with the medium and boundary
conditions; calculation of beam patterns of various
shapes; characteristics of the human auditorial percep-
tion system to be utilized for compression and coding of
acoustical signals; analysis of acoustical features of a
room, using image method and ray tracing; and analysis
and design of electroacoustic transducer including loud-
speakers and microphones.
4541.744
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Wireless and Satellite Communications
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In this course, students will deal with Mobile and
Satellite communication environments, the modeling and
designing of the systems, performance analysis, and
their applications. In the Mobile communications part,
students learn about all mobile radio systems including
the future PCS. New materials such as CDMA and micro-
cell technologies will help their understanding.

In the Satellite part, students will deal with requisite
technologies that are not covered in the Mobile commu-
nications part. Basic concepts of communication theory
and probability function theory are prerequisites to this
course.

4541.745 dH0|Z 3-3-0

Information Theory
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The topics covered in this course are as follows: ex-
treme points of communication theory; data compression
to the entropy limit; communication at the channel ca-
pacity limit; Kolmogorov complexity; Shannon entropy;
rate distortion theory; Huffman coding and random cod-
ing; and unified treatment based on the assymptotic

equipartition theorem.

4541.746 HEESS0|2  3-3-0

Channel Coding Theory
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Channel codlng refers to the class of signal transfor-
mations designed to improve communications perform-
ance by enabling the transmitted signals to better with-
stand the effects of various channel impairments, such
as noise, fading and jamming. Usually the goal of chan-
nel coding is to reduce the probability of bit error or to
reduce the required signal to noise ratio at the cost of
expending more bandwidth. At the channel codes, re-
dundancy is inserted into the transmitted data stream so
that the receiver can detect and possibly correct errors
that occur during transmission. This course deals with
block codes and convolutional codes.

4541.748 ZIOFOG|IE2 3-3-0
Microwave Circuits
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This course will cover analytical design methods of
passive devices used in the microwave band. Topics in-
clude the following: filter theory, matched circuit and
bandwidth broadening, mechanism and analytical circuit
design method of an active circuit (amplifier, mixer and
oscillator), and MMIC- ization.

4541.749

23058t 3-3-0

Ultrasonic Engineering
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The purpose of this course is to explain and describe
the peculiarities of high frequency sound and its applica-
tions with general acoustics as a foundation. The first
part of this course is devoted to the fundamentals of ul-
trasonics including the basic ideas and laws of acoustics,
radiation and diffraction of sound, the generation, the
detection and the measurement of ultrasound, the ab-
sorption and attenuation of ultrasound, and the basic
methods of measuring sound velocities. In the second
part of this course, a series of typical and important ap-
plications of ultrasound are covered. Topics include the
following: applications of ultrasound in signal processing
and measuring techniques; diagnostic methods in
non-destructive material testing and medical diagnostics;
special methods of ultrasonic imaging; and applications
of high intensity ultrasound.

r 0|0jA

=2
=

4541.750 SIS E] 3-3-0

Image Signal Processing
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This course is for electrlcal engineering graduate stu-
dents, intended to provide the fundamentals of digital
image processing. It is recommended that students tak-
ing this course has an undergraduate technical back-
ground in one of these areas: linear system theory, vec-
tor algebra, probability, or random process. Topics cov-
ered in this course are as follows: mathematical repre-
sentation of continuous images; the psychophysical prop-
erties of human vision; photometry and colorimetry; im-
age sampling and quantization techniques; mathematical
representation of discrete images; two- dimensional sig-
nal processing techniques including general linear oper-
ators, pseudo inverse operators, superposition and con-
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volution operators, and unitary transforms such as the
Fourier, Hadamard, and Karhunen-Loeve transforms; line-
ar processing techniques implemented by direct con-
volution and Fourier domain filtering; image enhance-
ment and restoration techniques; extraction of in-
formation from an image including morphological image
processing; edge detection; image feature extraction; im-
age segmentation; object shape analysis; and object
detection.

4541.751A 1Z20|sE4 3-3-0
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Advanced Wireless Communications
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Wireless communications have been becoming very
important. The focus of this course is providing students
with overall comprehension of physical and MAC layer
which forms a basis in the wireless digital
communications. This course starts from the review of
digital communications, investigates the characteristics of
wireless channels. and studies CODE division multiple ac-
cess (CDMA) systems, which is the backbone of 2nd &
3rd generation communications systems. Moreover, this
course covers multiple antenna systems, smart antenna
systems, and radio resource management. These topics
offer a lot of potential to increase system capacity and
to improve performance.

4541.752B FMHHEQIR 3-3-0

Wireless Networking
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In this course, various topics related to wireless net-
working are covered. The differences between wireless
and wired networks, wireless channel characteristics,
wireles medium access control (MAC) protocols, and
routing in wireless networks are studied. Moreover, we
study the detailed operations of IEEE 802.11 wireless lo-
cal area network (WLAN), 802.15 wireless personal area
network (WPAN), and IEEE 802.16(e) wireless metropoli-
tan area network (WMAN).

4541.758 AMS22|EZ 3-3-0
Topics in Signal Processing
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This course discusses current issues and research di-
rections in signal processing based on recently published
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research results. Topics and emphasis may differ de-
pending on the lecturer.

4541759  EAIRSIEZ 3-30

Topics in Communications
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This course will cover the theory and practice of con-
temporary cryptography for advanced seniors and gradu-
ate students. The course consists of two parts: the first
part presents the important modern block cipher algo-
rithms such as DES, IDEA, RC5 and RC6 encryption al-
gorithms, along with key generation and encryption/de-
cryption techniques; the second part covers the various
authentication techniques based on digital signatures.
Several hash functions such as DMDC, MD5, SHA-1, and
HMAC are introduced to compute message digests for
providing a systematic presentation of authentication.
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400.505 FE2AMAZ 3-3-0
Introduction to the Finite Element Method
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The finite element method (FEM) is considered as the
most powerful and versatile tool in analyzing various en-
gineering problems. This course introduces mathematical
backgrounds and numerical techniques associated with
the FEM. Class contents include the approximation theo-
ry, variational principle, Rayleigh-Ritz method, discretiza-
tion technique with various shape functions and numer-
ical integration techniques. Major application fields may
vary with instructors, but special emphases are usually
placed on topics related to the solid mechanics and
structural analysis.

400.506 MojLt 3 1-1-0
Seminar 3
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Invitation of experts in electrical engineering.
Discussion with experts to acquire recently approaches
and special technique.

400.510" " ZsiA0HILFH O 3-2-2

Engineering English Communications
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The present new course is developed for graduate
students to improve reading as well as writing articles in
English in the field of science and engineering. With rep-
resentative articles selected in science and engineering,
not only their structural composition but also their pur-
poses and theoretical background will be extensively ex-
plored in grasping the full understanding of articles. For
improving writing skill of articles, the each part of theo-
ry, experimental methods, results and discussion, and
conclusion of selected articles will be critically analyzed.
All students attending this course are required to prac-
tice writing samples articles as assignment in the field of
research which student belonged to.

400.511  Z2AOI=2ANY 212
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Technical English Writing for Engineers
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The present new course is developed for graduate
students to improve writing skills as well as reading ar-
ticles in English in the field of science and engineering.
With representative articles selected in science and en-
gineering, their structure,objective, and theoretical back-
ground of articles will be extensively explored in grasp-
ing the full understanding of articles. For improving writ-
ing skill of articles, each part of theory, experimental
methods, results and discussion, and conclusion of se-
lected articles will be critically analyzed. All students at-
tending this course are required to practice writing sam-
ples articles as assignment in the field of research which
each student belongs to.

=

SRR E St AOAZRRY AGAIZY'E HAISHY. 3_ %DlL 15322 4=l (The first number means “aedits”; the second number means “lecture

hours” per week and the final number means “laboratory hour

per week. 15 weeks make one samester.)
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