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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.
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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

o Bl Hoj=2 7|

FYAZP7] 9fst ZFOICY,
20f=2 2P| wmwe sie B3t 2op W32

O—||_

off 240l Hoj=7 OlﬁH% ZZIAPlEf 5t Fol=E
YoMz 7 I ohlt FOPERHS 0| 0|24 HiE
& 7l= g, 2ne sid E9.

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.
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464.504 A& 3-3-0

Stochastic Process
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The topics for this course include the following: count-
ing process and Poisson process; renewal counting proc-
ess; Markov chains; application of the concepts to re-
placement strategy; machine repair strategy; demand
and service analysis; and further analysis of queueing
theory.
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Basic Theories and Research Methodology of
Technological Innovation
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The primary objective of the course is to provide stu-
dents with theoretical background and research method-
ology of technological innovation that is reckoned as the
basis of technology management. The main topics cov-
ered in this course are composed of three subjects, both
academic and practical, both conventional and
contemporary. They include, (1) fundamental concepts
and underlying theories on technological innovation, (2)
qualitative/quantitative,  theoretical/empirical  research
methods on search-creation-design-evaluation of in-
novation projects, (3) self-practice research project on
such contemporary issues as on-line innovation and elec-
tronic commerce, service innovation, and intangibles
innovation.
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464.506 Hlol&Oto|d 2 3-3-0

Data Mining Technology
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Data Mining Technology tries to find relations, pat-
terns, and rules in large scale databases. Predictive
modeling and descriptive modeling techniques from sta-
tistics, machine learning, and neural networks are
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presented. Students have a chance to learn and practice
a popular data mining package.

464.507 Ass8 3-3-0
Product Engineering
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This course introduces current research topics in prod-
uct engineering. It covers various topics such as (1) the
decision making issues in product development, (2) the
design of products optimized in terms of function, archi-
tecture, and cost, and (3) the development of efficient
information systems to support activities involved in the
design and development of products. An emphasis will
be given to the next-generation products which are envi-
ronmentally conscious, information-intensive, and mass
customizable.
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464.508 UZE-71A| AAR AA L F7F 3-3-0

Design and Evaluation of Human-
Machine Interface
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Human body has structure for doing various active
works. This course develops the concept of work envi-
ronment that makes it possible to maintain the work ca-
pability of human, by analysis and estimation of factors
of industrial environment that has influence on the work
performance of human body. To improve the work con-
dition, it needs comprehension of the generation mecha-
nism and control mechanism of local, global function of
human body.
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Nonlinear Programming
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Most problem are formulated in nonlinear form. In this
course, students will learn various algorithms for non-
linear form.

464552 | MAE U X 330

Production Planning and Control
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This course is a survey of advanced production man-
agement and control techniques for the same topics cov-
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ered in the ‘Production Control’ course for undergraduate
students. Topics to be covered include the following: in-
ventory control, material requirement planning, JIT, total
quality management, workstation control, aggregate pro-
duction planning, and production capacity planning.

464.553 AM2|8dast 3-3-0
Reliability Engineering
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This course covers the design techniques and methods
of reliability programs and quality assurance systems.
Theory and application of such methods are broadly
covered. Topics include mathematics of reliability, hazard
functions, life distributions, structure functions, main-
tenance systems, and replacement theory.

464.554 QIZHYs  3-3-0

Human Performance
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Humans have various characteristics and a large range
of capabilities due to the physiological, psychological,
and biomechanical structure of the human body. This
value can be objectively estimated as human
performance. This class studies human performance fac-
tors of human activity and relative theory, and identifies
the capacity of human function and limitation, and the
methodology to improve human performance. To im-
prove the applicant ability for methodologies and rele-
vant theories, this course includes the selection of prod-
ucts and development of non-existing products by con-
sidering the change of life environment and implicit hu-
man needs.
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464.555 71U SeYrele| JeA =4 3-3-0

Technical Aspects of ERP/SCM
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This course deals with issues such as what is an opti-
mal manufacturing company in the future, and how one
can design, build, and manage an information manage-
ment system for an optimal manufacturing company. In
particular, students will study ERP (Enterprise Resource
Planning) and SCM (Supply Chain Management) systems
which have emerged as important management issues in
a manufacturing company. This course is divided into
two parts. First, students will learn computer techniques
in database systems for building ERP. Second, they will
study detailed management information for operating
ERP, such as the Bill of Material, Routing, Capacity
Planning, Scheduling, Resource Allocation, etc. In other
words, subjects such as storage structure, file access
method, relational and object oriented data model and
query language relating to database will be studied in
the first part of this semester. The method of operating
ERP and SCM packages such as SAP R/3, Oracle
Applications, and Uni-ERP will be introduced and studied
in depth in the latter part of the semester. A project
that requires building an ERP module will be included.
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464.556 SYUEAZA  3-3-0
Engineering Economic Analysis
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This course introduces the basic models of micro-
economic theory, and mathematical reasoning that is
widely used in theoretical and applied microeconomics.
Consumer decision theory, demand curves for goods,
producer theory, production processes and associated
cost functions, cost-minimizing and profit-maximizing be-
havior of firms, and introductory-level game theory will
be covered.

464.557 SIO|E{Z|CIZRI  3-3-0

High-Touch Design
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High Touch is a methodology where systematically re-
searching implicit human needs reflects on product de-
velopment. In this course, students will choose a new
product and develop it by identifying the change of life
environment and implicit human needs. Students will
systematically study High Touch product development
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methodology and apply it to a real development process
of a new product.

464.558 A 2 SEE 3-3-0
Topics in Col
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State-of-the-art data mining techniques are presented
by students after a period of introduction of general
trend in the field. For term project, students are encour-
aged to propose new techniques or improvements of
previous techniques and show their performance through
experiments using benchmark data sets.

*464.559  MAISEE 3-30
Topics in Industrial Engineering
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State-of-the-art IE techniques and their applications
are presented.

464.560 LSDAEEFUZ|IZE 3-3-0
Integrated Supply Chain Management
Z|29| CRM, SCME 7id8 & G H332=2 U2/ Hcth
Students will study advanced theories of CRM
(customer relationship management) and SCM.

464561A | HEMHIA 9F U 7|z 3-3-0

Models and Technologies for Information
Services
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The course aims to introduce and have in-depth dis-
cussions on the necessary information technologies and
related models for providing better information services
and developing novel value-added services in the emerg-
ing Internet, mobile, and ubiquitous environments.
Theoretical as well as practical issues are discussed.
Main topics covered in this course include design and
analysis of core business and technical models of
Internet and mobile services such as portals, web
search, communities, social networks, media, advertise-
ment, and entertainment computing.
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A general goal of this course is to develop the stu-
dents' skills and background needed to recognize, for-
mulate, and solve convex optimization problems, a most
fundamental basis of optimization. Typical topics are
convex sets and functions, duality, and various convex
optimization models. The optimization models will include
the conic programs, a tractable and useful generalization
of LP, with their the successful applications and theoret-
ical results triggered in 1990's by some seminal works.

464.652 2ehz|Hg0|2 3-3-0
Combinatorial Optimization Theory
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Among problems in industrial engineering, there are
only a few problems which include the polynomial time
algorothm. Since most of them are inherently difficult,
they cannot have an efficient algorithm unless P=NP.
Students will learn the properties of these problems and
their algorithims.

464.653 AFAHE0[2 3-3-0

Theory of Scheduling
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Scheduling theory is a decision process on the timing
and allocation of resources to activities while satisfying
various constraints on diverse objective functions. In this
course, students will learn to solve optimization problems
on single machine sequencing, flow shop scheduling,
group scheduling, job shop scheduling and project
scheduling. Students will also learn about the latest in
scheduling problems. Heuristic solutions based on genetic
algorithms, simulated annealing, tabu search, as well as

ol 1N

conventional dispatching heuristic methods will be
covered.
464.654 HEIARSE 3-3-0

Applications of Expert System

B 2z0| 2HE 22 ER HRIIA|AE ZAIEE, Al

|22, OfOIIET|S £ Clafet 9IBAS 7128 fets

[y gy o

ZA0|C}. 0J213t 7|2 7|0 et OfEX & SEARI= A%

- 313 -



Chsked(Graduate School)

StLfQ! Prologz ofsict.

A major objective of this course is to introduce a vari-
ety of artificial intelligence (AI) techniques, such as logi-
cal inference, search methods, expert systems, knowl-
edge representation, uncertainty processing, case-based
reasoning, agent technology, and so on. Along with the
basic theory in those areas, their applications to real
world problems will also be addressed. Students will
learn methods dealing with issues of representation and
reasoning that enables computers to be intelligent and
how such methods can be realized. During the semester,
students will use Prolog, a well-known Al programming
language, to do some homework implementing several
simple AI techniques.

464.655 SHA|2E 3-3-0

Dynamic Systems
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Concepts to be covered in this course include the fol-
lowing: formulation and analysis; state-space formulation,
solutions of linear dynamic systems, equilibria, and dy-
namic diagrams; eigenvalues and eigenvectors of linear
systems, and the concept of feedback; non-linear models;
dynamic models of ecosystems, technology innovation,
and new game creation.

464.656 OAAYEAM  3-3-0
Decision Analysis
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This course is an introduction to subjective probability
and utility. Topics include Bayesian decision, process,
conjugate prior distributions, limiting posterior dis-
tributions, estimation, testing hypothesis and linear stat-
istical models, sequential sampling, and sequential choice
of experiments.
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This course deals with recent topics on reliability,
maintainability, availability and warranty policies using
the latest published journal articles. Reading and pre-
sentation of the latest papers by students are encour-

SR - 2M2EHE(Dept. of Industrial Engineering and Naval Architecture)

aged in the process of lecture.

464.658 TR022 3-3-0
Theory of Forecasting
71Z0| 42012783 H20f 2130 »R0i27|Ye| 55
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This course studies traditional and recent forecasting
techniques and their applications.

464.659 JedEEsAEA 3-3-0
Statistical Analysis of Technology
Management
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The primary objective of the course is to provide stu-
dents with fundamental understanding and embodied
knowledge on design and analysis of empirical research
in the field of technology management. To this end, the
major themes emphasized and main topics covered in
this course are composed of the following three sub-
jects, both academic and practical. They include, (1)
fundamental concepts and underlying theories on design
of empirical research, (2) theoretical contents and meth-
odological knowledge on multi-variate statistical analysis.
(3) application of computer software for statistical
analysis.
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464.660 Heolel 4 84 3-3-0

Strategic Planning and Control
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This course focuses on strategic planning and control
for the operation of management systems. It covers rel-
evant techniques and application cases.

464661 AQIR2ATE 330

Industrial Neurocomputing
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This course deals with recent techniques and industrial
application of neurocomputing. Specific topics will include
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feature extraction, clustering, novelty detection, ensem-
ble, and support vector machines.

464.662 ExR|dag|2  3-3-0

Theory of Investment Risk Management

Stochastic processOf CHSt 7|20 O[5S HIELZ
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This course studies the asset price behavior based on
the understanding of stochastic process. It also covers
basic mathematical modelling for pricing theories of de-
rivatives and simulation techniques.
464.663A OlE{ullMb|AZSEE 3-3-0

oF

Internet Service Engineering
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The primary objective of the course is to provide stu-
dents with technical and theoretical background of models
and algorithms that are essential for analyzing web and
internet information systems. The main topics covered in
this course includebasic WWW technologies such as web
documents, protocols, and search engines, as well as web
graphs, text analysis, link analysis, web crawling and
search techniques, human behavior analysis, and auto-
mated recommender systems.
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464.665 s Y MBIAZY 3-3-0

Product and Service Management
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A firm's ability to systematically manage its products
and services is one of the critical factors that determine
its survivability in a competitive market. This course aims
to provide the students with a set of basic tools and
methods to help improve the competitiveness of a firm
with the help of developing new products and/or
services. The topics to be discussed include (1) Value
assessment methodologies for products and services, (2)
Management of product quality, cost and price, (3)
Design and management of product platforms, (4)
Product variety management, (5) Product lifecycle man-
agement, (6) Risk management for product development,
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(7) Project and process management for product devel-
opment, etc.

464.666 2ez|AsE 2 3-3-0
Combinatorial Optimization 2
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This course is complementary to the course of “Com-
binatorial optimization” which deals with the NP-hard
problems and their solution method. The possible topics
are network flow problems, matching problems, and
matroid problems. The polyhedral approaches taken in
this course will offer a unifying and coherent tool to de-
vise a solution method for optimization problems.

464.667

YA 3-3-0
Integer Programs

deAEe B 20| 4= Algtel= AAH0M Tt
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Integer programs are most useful models for practice.
This course tries, with minimal background in LP or
mathematical maturity, to cover various solution methods
such as branch- and-bound, cutting plane method,
Lagrangian duality, column generation method and heu-
ristic methods. Also students are encouraged to model
their own problems and develop algorithm implemented
by commercial codes.
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Seminar in Industrial Engineering
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This course discusses various problems related to
Industrial engineering with the experts in this field.

464801 | Cfstl=20in 3-3-0

Reading and Research
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This course helps students conduct research projects
through readings of specialized academic journals
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The course starts from introduction to the process and
resource in ship production. Production planning and
scheduling is then followed. The goal of ship production
is analyzed in view of productivity, delivery, quality, and
costs. The new concept for manufacturing industry such
as Process Innovation, Theory of Constraints, Six Sigma,
Lean Manufacturing is taught and the applications are to
be discussed. Students must conduct the term project in
order to apply the course understandings to real world
problems.

464.503 =4 U SHIHHEY 3-3-0
Topics in Curve and Surface Modeling
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Topics in Curve and Surface Modeling is the study of
mathematical theory of three dimensional curve and sur-
face modeling and implementation by computer
programming. Topics include vector and polynomial
spaces, Affine transformation, geometric algorithm, Bezier
curve/surface, continuity of curve/surfaces, B-spline
curve/surface, subdivision surface, three dimensional shi-
phull modeling, fairing, offset, blending, intersection, etc.
Graphics modeling, computer programming, data struc-
ture, and linear algebra are the related basic courses.

464.511 ELMEA 3-3-0
Special Ship Design
SILIZ el

’ = o
U *574|01I st gt E4S Aeth 0|5 B2
2 05, 7|2, 84|, 4L, 280 2ot ArdS TRttt 1
2|11 MEkzl E4MO|| St term ProjectES & SICY.

General concept and characteristics about a special
ship type among leisure boats, high-speed vessels, and
military vessles are introduced. The course also provides
general overview about demand forecast, planning, de-
sign, production, and operation of these ships. A term
project for the selected ship type is carried out.
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464.512 MYEAEE 3-3-0
Advanced Ship Design
EIJOH Ols7t =1 Qe MEHEA 0| CHst EH topics

S5t MO|LIE AAlst, 1 topicOf| CHEt term projectE

his course provides senimars regarding special topics
on the latest trends of ship design. Students are re-
quired to conduct relevant projects.
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464.513 AREREA6HN O T2 3-3-0

Finite Element Sturctural Analysis and
Programming
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This course is purposed for the students to acquire
the basic principles of finite element method and to ap-
ply the theory to the practical structural analysis. For the
formulation of the finite element method this course be-
gins with the basic theories such as energy method and
variational principle and it introduces the MDA(Matrix
Displacement Approach) as the prerequisite for the finite
element analysis. Based on these fundamental knowl-
edges the students learn the stiffness matrices of vari-
ous finite elements, the effective modeling technique and
trouble shooting of real structures and the programming
of finite element method. Especially this course is aimed
at the programming ability by the thorough compre-
hension of the source code. Through the extensive prac-
tices and the term project various types of structures
are covered, and by reviewing the analysis results the
students would have the experiences as the experts of
finite element analysis.
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This course studies the derivation of equations of ma-
neuvering motion of surface and underwater vehicles. It
also covers linear and nonlinear forms of the equations
of motion. Additionally, the course examines the ex-
perimental and theoretical estimation of hydrodynamic
derivatives.

464.515 HM&mo|2 3-3-0

Nonlinear Wave Theory

otol mo|2E o FHA CR0, 3 A=Mner 2
ATl & HEOR Lpwo| 4TM3TNhyperbolic type)d|
Me 2toreh 2230 2748 My U HMFne| sige=z
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This course probes into the linear/nonlinear wave
theories. It covers the hyperbolic waves and the dis-
persive waves. Specific topics will include the formulation
of linear and nonlinear hyperbolic wave equations, along
with the water waves.

464516 MUMARESIEZ 330

Topics in Ship Design Automation

ARHE 018ch JHEA igat gEsS Aofettt J4/=
Hed, &2t 2, 258 229 7
HeS Jositt. 0|5 EOZ Mefeld R, Hei8lHiz] 2
43, dyz RHY WYg §5510, Term project2A 3
atel DR 13 TRIUS 2AMFICE

Concept and method of Computer Aided Geometric
Design are introduced. Basic concepts and mathematical
representation for Curve/Surface model, Solid model,
Volume model are described. Based on these models,
methodologies of ship hull form modeling, compartment
arrangement modeling, and structure modeling are dis-
cussed in detail. Implementation of the related 3D mod-
eling is carried out as a term project.
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The course is prepared for graduates who are inter-
ested in the extended application of hydrodynamics to
naval architecture and ocean engineering such as resist-
ance, viscous boundary layer, propulsion, floating motion
in waves. The subject has been chosen as continuum
hypothesis, flow description, conservation and governing
equations, model test characteristics, hull - propeller in-
teraction, viscous flows, separation variables and Green
theorem, potential flows and added mass, wave effects,
free surface conditions, wave resistance, motion of float-
ing bodies, coefficients of motion equations, wave excit-
ing, motion response and motions in irregular waves.

464.518 ERY2sEEE 3-3-0
Advanced Theory of Floating Body Motion
HYISoIMel da2sel o L =YEo| 25t of=xt
ALHEDO| B, MEskEeAEaL AlAER| Blw 5 MU
HZIE SiHsoMe| 200 2HHE EMO ALk st 0|2
3 AAkdel WIS Cl20. & Sefy, YmAs U 2y
& S Uageast E4M9 LdEsE AHBHCH

This course examines the 6 degree of freedom equa-
tions of motion in regular waves. It also studies the hy-
drodynamic forces and moments through theoretical and
experimental methods. The course also covers mathe-
matical representations of sea waves.
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*464.519 | 3M8ERof5t 3-3-0
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In the course the finite element method will be dis-
cussed as one of the numerical methods for the partial
differential equations. As a mathematical preliminaries,
the following subjects will be discussed: Function
spaces(linear space, metric space, Normed space, Banach
space, Hilbert space, Sobolev space, etc). Norms in each
space. Differential operators, Adjoint operators. Projection
method, Fixed point theorelntegration by parts. One di-
mensional 2nd order ordinary differential equation.
Eigenvalue problem, Variational method. Upper & lower
bounding principles. Upwinding scheme in FEM. Adaptive
FEM, Two - dimensional applications in water waves. &
internal waves.

The boundary integral surface panel methods based
on Green theorem are introduced to solve potential flow
problems. Extension of vorticity - based methods to vis-
cous flow analysis is also given, with focusing on cou-
pling among vorticity, pressure and velocity variables.

OH
=
MY = AN off1 5

Im

o

B>

HL

10

Of

s

mjo
[t

I
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Topics in Ship Structures
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This course offers important topics in naval
architectures. It covers ship structural reliability, struc-
tural stability analysis for beam and plate buckling prob-
lems, vibration analysis of ship structures, computational
mechanics using advanced finite element theories, and
ship economics. In each course offered, one of the im-
portant topics in naval architecture will be selected and
discussed in detail.

464.521 A2 EHEZ 3-3-0

Topics in Ship Structural Design
MAj|gzol otdES Boksk= of Tash Agt dA=AO|
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This course offers important topics in ship structural
design and analysis process for structural safety. It cov-
ers ship structural design principle based on the various
structural performance analysis as well as the consid-
eration of various failure modes of ship structural
components. Thus it provides an integrated ship struc-
tural design concepts for effective and safe ship
structures.

464.522 YIS EAELY 3-3-0

Topics in Ocean Engineering Design
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In this course, an specific topic from the field of
ocean engineering is selected and a systematic analysis
is made from the viewpoints of historical background,
chronical development of core technology, our techno-
logical level and, most of all, core technical problems
based on references and talks of invited speakers. In or-
der to find the technical solution of the problem, the
problem is described as a simple model and its solution
is sought theoretically, numerically or experimentally.

464.523 IGYEE 3-3-0
Advanced Shape Modeling
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Topics in 3D Shape Modeling is the study of mathemat-
ical theory of three dimensional shape modeling and im-
plementation by computer programming. Topics include
Constructive Solid Geometry, Boundary - Representation,
feature - based modeling, topology operation, non - mani-
fold data structure, octree, voxel, volume visualization,
definition of implicit surface, approximation and inter-
polation of implicit surface, implicit surface visualization,
finite volume element generation, etc. Graphics modeling,
computer programming, data structure, and linear algebra
are the related basic courses.

464601 | A MAYHE 330

Design Innovation Methodology
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Nowadays ship industries require a various new de-
sign methodology to gain a more international market
share by adopting concurrent design methodology. Thus,
instead of using past experience based design methods,
it is necessary that new innovative design methodology
should be introduced in the course in order to under-
stand the importance of new design methods as well as
the detail of the specific design methods.

464.611 ROAE0|2  3-3-0
Theory of Wave Resistance
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This course adopts analytical approaches to the inves-
tigation of the wave making, which is a major factor of
ship resistance. It also analyzes ship wave patterns and
evaluates their relation with geometrical parameters of
hull form.

464.612 HAEQSHHA  3-3-0
Analysis of Viscous Fluid Flows
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In the course, various fundamentals on specific phe-
nomena of viscous flows in engineering applications are
studied. The course covers main features of viscous
flows with recognizing the transition from the traditional
mathematical approach toward computer simulations. It
includes the laminar - flow solutions both analytical and
numerical of Navier - Stokes equations as well as boun-
dary layer theory. We deal with the stability of laminar
flows to turbulent flows and its modeling. More compre-
hensive treatments are also provided with extensive ma-
terial on numerical methods for solving turbulent flows.
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Advanced Theories of Computational
Mechanics
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Free Galerkin, & 224%09| 7|2E 2L}

Variational methods for nonlinear elasticity, material
models for elasto - plasticity, stress integration schemes
in finite deformation problems, implicit and explicit time
integration schemes in initial - boundary value problems
are introduced. Advanced theories for plates and shells,
mixed variational formulations, and nonlinear finite ele-
ment methods are also discussed. Fundamental theories
for meshfree methods such as a Reproducing Kernel
Method (RKM) and an Element Free Galerkin method
(EFG) will be discussed.
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This course deals with recent research topics in ship
hydrodynamics and investigation of the theoretical back-
ground related to some special areas. A promise candi-
date of the course subtitle would be ‘perturbation meth-
od in fluid mechanics’. There is a growing trend to de-
velop direct numerical methods to solve more realistic
engineering problems. This direct numerical method, no
matter how accurate numerical solutions to the compli-
cated problem can be obtained, does not give any de-
pendency on the important design parameters. On the
other hand, the slender body theory based on the well -
established perturbation method often provides a semi -
analytic dependency on the design parameters. This ad-
ditional information can be an extremely important in-
formation in a design problem. In this course, the slen-
der body theory will be discussed in depth. The method
of matched asymptotic expansions will be also discussed,
i.e., boundary perturbation, regular perturbation, and sin-
gular perturbations. Specifically, the slender-body ap-
proximation used for an airship, the thin ship theory, the
flat ship theory, and the slender ship theory employed in
the field of ship hydrodynamics will be studied. In the
method of perturbation expansions, the appropriate
choice of the perturbation parameters, the representation
of the governing equation and the boundary conditions
in the powers of the perturbation parameters, appro-
priate matching conditions, the inner and outer ex-
pansions will be treated. The application of the slender
body theory to a slender ship or submarine will be
given. As another topic, this course may cover the flow
characteristics involved in the lifting surfaces such as hy-
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drofoils, airplanes, rudders, and propellers. Based on un-
derstanding of their physical phenomena and mathemat-
ical background, theoretical models are explained.

464615 siusAsEI P2SY 3-3-0

Ocean Environmental Loads &
Stuructural Response

1A 2 FR4 o220 A48sts &dstsel it
3, Sot5, 2R £45 oS 4/ =Met b3 01 Y
st= 7Ig9l 0|24 Biddt dAMUYS T2 MYsE2S X
HE 0|20 oA MYgE2 = HMY BRHS OF
o, Sotet 27 S HggHeS dedol| ofer 2ZMI o
229 g 4 siM7[ES AoHEth Lot 015 SIS0 Qe
+220 Ity & SE ¥ 0|2 Qe Bl &A| 5tE0f et

SiA 7IHES Aotk

This course deals with the environmental loads caused
by wave, wind and current. The wave loads of linear
and also nonlinear components are estimated by poten-
tial theory, while wind and current loads are evaluated
by empirical formulas and also partly by numerical
methods. The linear and nonlinear motions of floating
structures are derived by perturbation method, and the
analysis techniques are introduced.

464.616 2LZH|0lEsH 3-3-0

Noise Control Engineering
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This course studies acoustics in fluid media regarding
the radiation noise control problems. Specific topics will
include radiation noise source, monopole/dipole/quadru-
pole, sound fields in spherical and cylindrical coordinates.
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Simulation-based Design
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Overall view of the concepts, methods of Simulation
Based Design(SBD) are introduced. SBD component such
as CAD, CAM, CAPP, graphical interface, virtual prototyp-
ing, artificial intelligence method, and data exchange sys-
tems, are discussed in detail. A term project applying
the SBD concept to ship design is carried out.

464702 AlZ2O|M7|HHEAAI AR 3-3-0

Simulation-based Manufacturing Systems
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The concept of PLM (Product Lifecycle Management) is
introduced and its application to shipbuilding is taught.
Simulation methodologies are described, followed by
modeling and validation of the product, process, and re-
source of shipbuilding. Real and specific cases in simu-
lation models are discussed in detail. Each student is re-
quired to carry out independent term project for the
simulation of specific manufacturing process.

*464.711  ZMBEZ 330
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This course probes into research trends in the field of
naval architecture and other key issues.
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*464.712  SHYBHEER 3-30
Advanced Topics in Ocean Engineering
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This course deals with advanced topics on ocean
engineering. It covers core technological content, liter-

ature, and seminars.

464.713 SALZHEIAAGIA  3-3-0

Thermo-Elastic Plastic Analysis of Welded

Structure

2 2ol nQ #HE 0|23 PEHAY A 0|28 BB
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This course addresses welding deformation and re-
sidual stress through the inherent strain theory and the
basic principles of thermal elasto-plastic analysis. It also
covers the application of analyzed results to ship hull
structures.

464.714 MYLSAUSSEEAY  3-3-0

Ship Noise and Vibration Measurements and

Analysis
232lE ClolE{e] £Fu ZAM7|¥S Olshst?| fIstod, F
2 ACojEL BF, RUo|H B4, AHEY Uy £
HH @3, AAR SESIA, CIXY ClojE ES7|Y, FFT 7
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This course addresses noise and vibration data meas-
urement and analysis techniques. It covers random data
classification, correlation function and spectral density

SAKY - 2M S (Dept. of Industrial Engineering and Naval Architecture)

dunction. The course also studies statistical errors, sys-
tem response function, and digital data acquisition.
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464.715 Mderzsgest 3-3-0

Ship Structural Vibroacoustics
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This course examines sound and structure interaction
phenomena. It covers waves in fluids and solid struc-
tures, sound radiation by vibrating structures, and fluid
loading of vibrating structures. The course also deals
with transmission of sound through partitions and acous-
tically induced vibration of structures.

464.716 AA QL= A 3-3-0

Design Sensitivity Analysis
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This course focuses on design sensitivity, which is the
gradient of responses with respect to design variation.

464.717 42235 3-3-0
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This course addresses the physical characteristics of
underwater wave used for environmental monitoring of
the ocean. It covers wave equation, along with physical
measures such as sound levels, reflection from bounda-
ries, and refraction.

464.718 SHYSTHE 0|2 3-3-0

Theory of Sound Wave Propagation in
the Ocean
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This course focuses on the theory of sound wave
propagation in the ocean. It deals with 1/2/3 dimen-
sional wave propagation phenomena in acoustic and
elastic media through wave physics and analytic
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mathematics.
464.719 SIS A S 3-3-0
Continuum Mechanics and Elasticity
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General theories for the continuum mechanics such as
tensor calculus, deformation, stress, strain, constitutive
laws, and elasticity are introduced. It is helpful in the
research fields of structural systems as well as others. It
also provides a good foundation for the nonlinear finite
element methods using advance energy principles and
design sensitivity analysis in graduate level studies.

464.803
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This course provides bibliographical surveys and re-

search projects on special topics in naval architecture.
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