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(Production System Design & Execution)

Generally, industrial production lines are dynamic systems
whose states change according to the occurrence of vario
us events, thus exhibiting the characteristics of a discrete
event system. If manufacturers are to remain competitive i
n a continuously changing marketplace, they must not only
continue to improve their products, but also strive to impr
ove production systems continuously. Thus, an efficient pro
totyping environment for production systems is crucial. A
modern production line is a highly integrated system comp
osed of automated workstations such as robots with tool-c
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hanging capabilities, a hardware handling system and stora
ge system, and a computer control system that controls t
he operations of the entire system. The implementation of
a production line requires much investment, and decisions
at the design stage have to be made very carefully to en
sure that a highly automated manufacturing system will suc
cessfully achieve the intended benefits. This course deals
with various methodologies for the optimal design &verifica
tion of a production line.
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(Advanced Production Investment and cost analysis)
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¢ [IS602 AOIEZT (Smart Logistics)
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* [IS668 1S A|l=20|4 (Advanced Simulation)

This course deals with the modeling and simulation of highl
y automated production systems by using the DEVS (Discr
ete Event Systems Specifications) formalism. The course is
not intended to give an exhaustive treatment of either the
theory of simulation or of production systems. Sufficient co
verage of both will be given to enable us to treat, in reas
onable depth, the application of the former to the latter.

* [IS626 7|A[&l% A5l0|= (Advanced Machine Learning)
Machine learning is all about finding generalized patterns fr
om data. The whole idea is to replace the “human writing
code” with a “human supplying data“ and then let the syst
em figure out what it is that the person wants to do by lo
oking at the examples. In recent years, many successful a
pplications of machine learning have been developed, rangi
ng from data-mining programs that learn to detect fraudul
ent credit card transactions, to autonomous vehicles that |
earn to drive on public highways. At the same time, there
have been important advances in the theory and algorithm
s that form the foundation of this field. The goal of this cl
ass is to provide an overview of the state-of-art algorithm
s used in machine learning and different perspectives, and
hopefully to gain some understanding of what’s going on t
he next. We will discuss both the theoretical properties of
these algorithms and their practical applications.

e [1IS645 U[=2 == (Network Models)

This course is stated as followings: 1) presents in-depth, s
elf-contained treatments of shortest path, maximum flow, a
nd minimum cost flow problems, including descriptions of p
olynomial-time algorithms for these core models, 2) empha
sizes powerful algorithmic strategies and analysis tools suc
h as data scaling, geometric improvement arguments, and
potential function arguments.

o 1IS6611 SH|0[E{o}o] (Advanced Data Mining)

Data capture has become inexpensive and ubiquitous as a
by-product of innovations such as the internet, e-commerc
e, electronic banking, point-of-sale devices, bar-code read
ers, intelligent machines, and the amount has been increasi
ng at an incredible rate due to technological advances. “D
ata mining” refers to a collection of techniques for extracti
ng “interesting” relationships and knowledge hidden in a m
ountain of data in order to assist managers or analysts to
make intelligent use of them. A number of successful appli
cations have been reported in areas such as credit rating,
fraud detection, database marketing, customer relationship
management, and stock market investments. In this cours
e, we will examine a variety of data mining techniques evo
lved from the disciplines of statistics and artificial intelligen
ce (or machine learning), and practice them in recognizing

patterns and making predictions from an applications persp
ective. Application (or case) surveys and hands-on experim
entations with easy-to-use software will be provided.

o [IS646 H|ME=[Xst2& (Nonlinear Optimization)
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* 1IS526 H|AY C|o|ef 24 (Unstructured Data Analysis)
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® (IS541 O[AMA|AEIELA (Discrete System Analysis)
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* 15650 HrAHEY ¥ S

(Integer Programming and its Application)

This course presents a practical, accessible guide to optimi
zation problems with discrete or integer variables. Integer
Programming stands out explaining in clear and simple ter
ms how to construct custom-made algorithms or use existi
ng commercial software to obtain optimal or near-optimal
solutions for a variety of real-world problems, such as airli
ne timetables, production line schedules, or electricity prod
uction on a regional or national scale. Incorporating recent
developments that have made it possible to solve difficult
optimization problems with greater accuracy, these include
improved modeling, cutting plane theory and algorithms, he
uristic methods, and branch-and-cut and integer programm
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ing decomposition algorithms.

* lIS604 &= OR 1 (Stochastic Operations Research 1)
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(Stochastic Operations Research 2)
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(Critical Reviews in Machine Learning and Deep Learning)
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(Advanced Object-Oriented Programming)
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(Advanced Big Data Management)
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(Advanced Analytics for Industrial Informatics)

E I=0Mez AdSE MYt & EHA|AHI(ERP/MES/SCM
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(Advanced Manufacturing Process Control)

This course is designed for introducing the main concept, t
echnologies, and implementation methods of computer cont
rolled manufacturing system. DCS (Distributed Controlled Sy
stems) are discussed with the interface issues of automati
on devices, sensor, and PLC (programmable logic controlle
r). PLC program design and practice are given focusing on
designing logical control of manufacturing process. Also co
vered are the issues of manufacturing message communica
tion such as field network (CC-link, Device-Net, Profitous-N
et), Control Network, and information network (Ethernet). V
arious models of manufacturing operating systems are stud
ied in connection with the logical and physical control mod
els of MES (Manufacturing Execution System). For manufact
uring process fault diagnosis, on-line learning multiple class
ifications are presented with their applications.

o [IS572 NSHEAIAR BN I A

(Advanced Information System Design & Practice)
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(Advanced Manufacturing Engineering)

This course introduces excellent cases among highly succe
ssful manufacturing companies that are globally recognized
for their innovations and competitive business strategies. St
udents will engage in the discussion, followed by the analy
sis of companies’ success factors. Prior to the discussion,
students will be acquainted with the companies’ market lea
ding technologies and their continuous quality improvement
efforts.

¢ (15638 1SE=AFE (Advanced Cloud Computing)
In this course, the topics on basic concept and recent the
ory for cloud computing is provided intensively. As the bas
ic infra tools of big data processing, AWS(Amazon Web Se
rvice), Goolge File System and Hadoop Platform, Apache H
adoop & Spark are discussed. The goal, acquiring the kno
wledge on cloud computing infrastructure and building & u
sing cloud system, of the course will be accomplished afte
r finishing the lectures on

1) the characteristics of cloud computing 2) Amazon web s
ervices 3) Google cloud systems 4) Lab: Building Hadoop +
Spark Cluster

* 118663 T L=< (Neural Network)

This course is designed for learning basic concept, algorith
ms, and applications of neural network. Various net's mode
Is are also discussed in connection with fundamental theor
y and specific application. Basic five network models are p
resented in order to understand mathematical and statistica
| meaning. These are also investigated to understand other
models and are also studied to create a new model for pr
oviding a best solution to a specific domain problem. Some
simple numerical examples are presented to capture variou
s net’s algorithm. Specifically, monitoring and control issues
in manufacturing area are investigated how neural network
could be utilized for its suitable application.

¢ 11S665 C|X|ZEA|=S2E (Digital Manufacturing Applications)
The concept of digital manufacturing system has been sug
gested to integrate all activities involved in the product life
cycle. The goal of the digital manufacturing system is to i
mprove the product quality and reduce the production time
by detecting potential problems in the early stage of the p
roduct life cycle. The key technology is to crate (and anal
yze) an integrated model including all physical and logical f
actors involved in the product life cycle.

o IS562 ZRAAE (Robotic Systems)
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(Smart Convergence Technology & Technology Commerciali
zation)
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* [IS639 AUX|Z{FE (Edge Computing)
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o [IS567 HE&I7[HAIAR (nformatics Machine System)
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e [IS501 MEZZ=&IAIAH! (Product Assembly Systems)
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(Special Topics in Intelligent Machine)
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(Intelligent Manufacturing System)

This course is designed for introducing the main concept, t
echnologies, and implementation methods of integrated intel
ligent manufacturing systems. Covered areas are an intellig
ent monitoring and controlling system, Integrated design an
d manufacturing, hybrid process monitoring and control, vir
tual pre-production, virtual operation from design, and Desi
gn and develop integrated collaborative systems. Domain a
reas would be automobile Manufacturing, LCD/Semiconducto
r manufacturing, ship construction, logistics, and others. Us
ed are technologies of simulation approach, data interface
technology, and modeling method.
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(Computer Graphics Application)
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o [IS574 SAl HIEQIZ MA| (Telecommunication Network)
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(Stochastic Models of Production Systems)
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¢ [IS603 PHM 7H2 (Introduction to PHM)
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e [IS632 1521758t (Advanced Ergonomics)
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(Introduction to Conformity Assessment)
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(Conformity Industry-Academy Project)
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(Conformity Assessment Technology)
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* IS863 ESG &8 (ESG Conformity)
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(Embedded System Testing)
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