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timization” which deals with the NP-hard problems and their
solution method.

406.667 Hez|Hst 3-3-0

Integer Optimization
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Integer programs are a most useful model in 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 heuristic methods. Also students are
encouraged to model their own problems and develop algo-
rithm implemented by commercial codes.
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406.751 AtjgetMojLr 1-1-0

Seminar in Industrial Engineering
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This course discusses various problems related to Indu-
strial engineering with the experts in this field.

406.752 AEa ql7Hget 3-3-0
Vehicle Ergonomics
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This course aims to provide students with advanced know-
ledge on ergonomic design of vehicle systems. The topics
include: anthropometry, user accommodation, occupant pack-
aging, SAE standards, driving comfort/discomfort, seat de-
sign, digital human models, virtual fitting trials, ingress and
egress, display and control design, Kansei engineering appli-
cations, special populations, universal design, etc. Students
are expected to complete multiple design homework problems
and also conduct a group term project. After successful com-
pletion of the course, students shall have an ability to in-
dependently develop, propose and conduct vehicle ergonomics
research studies.

406.811 cHetd=Fd+ 3-3-0
Reading and Research

AEAY HEAE FHoE ERATE ST
This course helps students conduct research projects
through readings of specialized academic journals.
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M1505.000100 #{n2z| 3-3-0
Inventory Management
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Inventory management has been studied over 100 years in
industrial engineering since Harris(1913) developed an eco-
nomic production quantity model. It becomes the theoretical
basis for the supply chain management which has been ac-
tively applied to most industries. This course intends to give
an overview of the various inventory models including both
deterministic and stochastic models. In addition, 15-20 key
papers on inventory management will be studied to enhance
the research ability for graduate students.
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414552 AMPAARBSIEZ 3-3-0
Topics in Ship Production Engineering
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The course starts from introduction to the process and re-
source in ship production. Production planning and schedul-
ing is then followed. The goal of ship production is ana-
lyzed in view of productivity, delivery, quality, and costs.
The new concept for manufacturing industry such as Process
Innovation, Theory of Constraints, Six Sigma, Lean Manufac-
turing 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.
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414,551 E54484 3-3-0
Special Ship Design
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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, design, pro-
duction, and operation of these ships. A term project for the
selected ship type is carried out.

414.658 AUHEAISE 3-3-0

Advanced Ship Design
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This course provides senimars regarding special topics on
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the latest trends of ship design. Students are required to con-
duct relevant projects.

414,553 FRERGe LG Y TR 3-3-0

Finite Element Structure Analysis and
Programming
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This course is purposed for the students to acquire the ba-
sic principles of finite element method and to apply the
theory to the practical structural analysis. For the formulation
of the finite element method this course begins with the ba-
sic 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 knowledges the students learn the stiffness
matrices of various finite elements, the effective modeling
technique and trouble shooting of real structures and the pro-
gramming 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 practices
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.

414554  AMfZZEEE 330
Advanced Maneuverability of Ship
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This course studies the derivation of equations of maneu-
vering motion of surface and underwater vehicles. It also
covers linear and nonlinear forms of the equations of
motion. Additionally, the course examines the experimental
and theoretical estimation of hydrodynamic derivatives.

414,555 H[M%ato|2 3-3-0
Nonlinear Wave Theory
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This course probes into the linear/nonlinear wave theories.
It covers the hyperbolic waves and the dispersive waves.
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Specific topics will include the formulation of linear and
nonlinear hyperbolic wave equations, along with the water
waves.

414,556 MEFAHRIESHEZF  3-3-0

Topics in Ship
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Concept and method of Computer Aided Geometric De-
sign are introduced. Basic concepts and mathematical repre-
sentation for Curve/Surface model, Solid model, Volume
model are described. Based on these models, methodologies
of ship hull form modeling, compartment arrangement model-
ing, and structure modeling are discussed in detail. Imple-
mentation of the related 3D modeling is carried out as a
term project.

Design Automation
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414,557 bR S 3-3-0
Topics in Ship Hydrodynamics
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The course is prepared for graduates who are interested in
the extended application of hydrodynamics to naval archi-
tecture and ocean engineering such as resistance, viscous
boundary layer, propulsion, floating motion in waves. The
subject has been chosen as continuum hypothesis, flow de-
scription, conservation and governing equations, model test
characteristics, hull—propeller interaction, viscous flows, sepa-
ration variables and Green theorem, potential flows and add-
ed mass, wave effects, free surface conditions, wave resist-
ance, motion of floating bodies, coefficients of motion equa-
tions, wave exciting, motion response and motions in irregu-
lar waves.

414,558 A2 EESE 3-3-0

Advanced Theory of Floating Body Motion
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This course examines the 6 degree of freedom equations
of motion in regular waves. It also studies the hydrodynamic
forces and moments through theoretical and experimental
methods. The course also covers mathematical representations
of sea waves.
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*414,559

Computational Marine Hydrodynamics
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In the course the finite element method will be discussed
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, met-
ric space, Normed space, Banach space, Hilbert space,
Sobolev space, etc). Norms in each space. Differential oper-
ators, Adjoint operators. Projection method, Fixed point the-
orelntegration by parts. One dimensional 2nd order ordinary
differential equation. Eigenvalue problem, Variational method.
Upper & lower bounding principles. Upwinding scheme in
FEM. Adaptive FEM, Two—dimensional applications in wa-
ter 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 viscous
flow analysis is also given, with focusing on coupling
among vorticity, pressure and velocity variables.

*414.560 A2 57
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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, structural stability analysis
for beam and plate buckling problems, vibration analysis of
ship structures, computational mechanics using advanced fi-
nite element theories, and ship economics. In each course of-
fered, one of the important topics in naval architecture will
be selected and discussed in detail.

414,561 M| LR A E 7

3-3-0
Topics in Ship Structural Design
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This course offers important topics in ship structural de-
sign and analysis process for structural safety. It covers ship
structural design principle based on the various structural
performance analysis as well as the consideration of various
failure modes of ship structural components. Thus it provides
an integrated ship structural design concepts for effective and
safe ship structures.

414,562 forgetdAEZ 3-3-0
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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 de-
velopment of core technology, our technological level and,
most of all, core technical problems based on references and
talks of invited speakers. In order to find the technical sol-
ution of the problem, the problem is described as a simple
model and its solution is sought theoretically, numerically or
experimentally.

414.563 AFHLEAY 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, fea-
ture—based modeling, topology operation, non—manifold data
structure, octree, voxel, volume visualization, definition of
implicit surface, approximation and interpolation 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.

414,564 Mutg e o2 3-3-0

Ship Guidance and Control

ek, F5EAY FEAlo] A2" AAE Y% Alojol2s
shgattt. MEA 2" digk 279 ZHA01, 7HEEA, A
ARQ7IHE ol gd A7) AAZIHE TFdrt. HHA YA
H, BdEEA07[H T o Ao7HE Avlstn Hut e
T A AAz" A A8t

This course introduces control theory for designing a guid-
ance control system of ships or underwater vehicles. Students
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will study controller design methods utilizing controllability,
observability, and assignment of eigenvalues. Optimal control
and model predictive control will be applied to ships and
underwater vehicles.

M451 | A AAMHE 3-3-0
Design Innovation Methodology
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Nowadays, ship industries require a various new design
methodology to gain a more international market share by
adopting concurrent design methodology. Thus, instead of us-
ing past experience based design methods, it is necessary
that new innovative design methodology should be introduced
in the course in order to understand the importance of new
design methods as well as the detail of the specific design
methods.

414650 | Atz 3-3-0

Computational Fluid Dynamics for
Turbulent Ship Flows
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Understand the principles of computational fluid dynamics
(CFD) for the analysis of turbulent flow, which covers most
of the real-world flow in nature. Learn the mathematical
modeling and numerical methods for CFD. Apply the knowl-
edge to realistic problems in naval architecture, starting the
problem setup to results analysis and report writing.

414,652 HAHQEA  3-3-0

Analysis of Viscous Fluid Flows
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In the course, various fundamentals on specific phenomena
of viscous flows in engineering applications are studied. The
course covers main features of viscous flows with recogniz-
ing 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 boundary layer theory. We deal with
the stability of laminar flows to turbulent flows and its
modeling. More comprehensive treatments are also provided
with extensive material on numerical methods for solving
turbulent flows.
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414,653 IAFHAtedsto|2 3-3-0
Advanced Theories of Computational
Mechanics
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Variational methods for nonlinear elasticity, material mod-
els 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 element 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.

*414,654 AFAErgAAE 3-3-0

Advanced Ship Hydrodynamics
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This course deals with recent research topics in ship hy-
drodynamics and investigation of the theoretical background
related to some special areas. A promise candidate of the
course subtitle would be ‘perturbation method in fluid me-
chanics’. There is a growing trend to develop direct numer-
ical methods to solve more realistic engineering problems.
This direct numerical method, no matter how accurate nu-
merical solutions to the complicated problem can be ob-
tained, does not give any dependency on the important de-
sign parameters. On the other hand, the slender body theory
based on the well—established perturbation method often pro-
vides a semi—analytic dependency on the design parameters.
This additional information can be an extremely important
information in a design problem. In this course, the slender
body theory will be discussed in depth. The method of
matched asymptotic expansions will be also discussed, i.e.,
boundary perturbation, regular perturbation, and singular
perturbations. Specifically, the slender—body approximation
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 param-
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eters, the representation of the governing equation and the
boundary conditions in the powers of the perturbation param-
eters, appropriate matching conditions, the inner and outer
expansions 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 character-
istics involved in the lifting surfaces such as hydrofoils, air-
planes, rudders, and propellers. Based on understanding of
their physical phenomena and mathematical background, theo-
retical models are explained.

414,655 sigetEstEeat +285 3-3-0
Ocean Environmental Loads &
Stuructural Response
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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 potential theory,
while wind and current loads are evaluated by empirical for-
mulas and also partly by numerical methods. The linear and
nonlinear motions of floating structures are derived by per-
turbation method, and the analysis techniques are introduced.

414.656 AZAHo et 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/quadrupole, sound
fields in spherical and cylindrical coordinates.
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414.657 DgAddtAlo  3-3-0

Advanced Marine Control Theory
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This course presents advanced topics in design of con-
trollers for ships and underwater vehicles. Students will study
Lyapunov stability analysis and several control schemes such
as feedback linearization, model predictive control, and neu-
ral network based adaptive control. Applications of the con-
trol schemes to ships will be provided.
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414,751 Alg2llo|A7|4dA|  3-3-0

Simulation-based Design
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Overall view of the concepts, methods of physics based
modeling and dynamic simulation are introduced. Term proj-
ect applying the physic based modeleng and simulation con-
cept to ship design is carried out. The lecture consists three
parts:

1) Kinematics: forward kinematics, inverse kinematics, mo-

tion interpolation

2) Multibody dynamics: Newton-Euler equations of mo-

tion, free body diagram, constraint forces, generalized
coordinates, principle of virtual work, calculus of varia-
tion, Euler-Lagrange equation

3) Mathematics for physics based simulation: ordinary/par-

tial differential equation, integral equation, approxima-
tion method, numerical method
414752 | Algao[ I [HHEAAIAR  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 model-
ing and validation of the product, process, and resource of
shipbuilding. Real and specific cases in simulation models
are discussed in detail. Each student is required to carry out
independent term project for the simulation of specific manu-
facturing process.

*414.761 AMITEE  3-3-0
Advanced Topics in Naval Architecture
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This course probes into research trends in the field of na-
val architecture and other key issues.
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*414.762 SliYFgstER  3-3-0
Advanced Topics in Ocean Engineering
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This course deals with advanced topics on ocean engi-
neering. It covers core technological content, literature, and
seminars.
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