Physics

This theoretical course is designed for students who are pursuing degrees in computer science. It is intended to give students an overview of the basic principles of physics
with emphasis on developing practical problem—solving skills. This course surveys selected topics in physics. They include kinematics and dynamics of particles and rigid
bodies, elasticity, and oscillations. These topics are of special importance for computer scientists because they form a core part of modern robotics simulation systems.

Exercises in Physics

This course is to demonstrate typical applications of computational methods to study physical body motion, chaotic oscillations, random walk and diffusion phenomena, and
sound and light propagation for application to many types of engineering, including systems engineering, control, and robotics. The course surveys selected topics in
mechanics with emphasis on developing practical problem solving skills. Students are subjected to a range of practical examples of real-world problems, which are analyzed
and solved, using basic physics methods.

Engineering Mathematics 1

This course covers the basic calculus and its application to problems in science and engineering. The content includes concepts of continuity and differentiability, limits,
differentiation and integration of functions of single variable. The students will be able to work with important ideas associated with fundamental theorems of calculus. In
addition, students will become proficient in techniques of differentiation, understand the concept of rate of change and how to use it to solve real world problems, the
concept of definite and indefinite integral and their relations to area and rate of change.

Engineering Mathematics 2

This course covers the main concepts of calculus of functions of several variables and its application to problems in science and engineering. The content includes
concepts of partial differentiation, scalar and vector functions, double and triple integrals. Students will learn such important concepts as a vector, a vector field, a function
of several variables, linearization, partial derivative, a line integral and multivariable integrals, minima and maxima of functions of several variables. The exposition of basic
concepts of differential geometry (planar curve and surfaces) will be given. In addition, students will learn how to apply vector calculus to solve real world problems.

Engineering Mathematics 3

In this course, students will learn the main concepts and methods in linear algebra. Typical applications of linear algebra will also be covered. Emphasis will be given to topics
that are useful in other disciplines. The topics will include solving systems of linear equations, matrices and matrix operations, vector spaces, orthogonal projections and the
least—square approximation of experimental data, determinants, eigenvalues and eigenvectors of matrices.

Engineering Mathematics 4

This course brings an introduction to the numerical analysis. The goal of the course is to develop a basic understanding of numerical algorithms, as well as to train skills for
selecting and applying feasible algorithms in solving “real world” problems. Specifically, this course covers numerical root finding problems, numerical solving a system of
equations, interpolation and approximation problems, numerical differentiation and integration, as well as problems of numerical finding maxima and minima of functions.

Introduction to Differential Equations

The purpose of this course is twofold: 1) To introduce and discuss the topics related to ordinary differential equations, and 2) To show how to solve certain types of real

world problems by using differential equations. It covers concepts of first— and higher—order differential equations, and methods (both analytical and numerical) for solving

the equations. Discussed applications include computing trajectories, population growth and decay, Newton’ s law of cooling, resonance, and the deflection of a beam. Typical
usage of differential equations in ICT is overviewed and illustrated with examples.
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Introduction to Probability and Statistics

This course provides a formal and systematic introduction to Probability Theory and Mathematical Statistics, and it forms a basis for many undergraduate and graduate
disciplines, such as Artificial Intelligence, Applied Informatics, Image Processing, Data Science, etc. The lectures cover a number of theoretical concepts, including probability
axioms; basic probability models; combinatorics; random variables; discrete and continuous probability distributions; and statistical estimation and testing.

Statistical Analysis, Simulation, and Modeling

Statistical computing based on statistical inference and including simulation and modeling enhances one’ s understanding of statistical theories and ability to solve very
complex problems. This course begins with a discussion of distributions of functions of random variables, systems of distributions, and then overviews the concept of
multivariate distributions. The Monte—Carlo simulation method is introduced and illustrated with application examples from science and engineering. The model selection
problem is formulated. Model selection criteria and various regression models are discussed. The Bootstrap approach is introduced, and used to select and validate statistical
models.

Optimization and Control Theory

This course aims to provide an understanding of basic concepts and principles of modern control engineering, including the feedforward and feedback control, in order to
master the fundamental knowledge required for the practical application of system control engineering to real world problems. Students will gain understanding of modeling,
transfer function, state space description, time response, stability, controllability and observability, optimality, and discrete—time control. In addition, students will be exposed
to optimization theory, optimal control, and practical (classical and soft-computing-based) methods of finding optimal solutions.

Applied Informatics 1

This course aims to incorporate and combine design, technology, and computer science in the context of engineering information management. The course is about the
actual use of information systems as solutions in contemporary engineering and business environments. A number of topics from e—business and e-manufacturing from
across the whole engineering field are introduced and illustrated with practical examples of relevant standards, models, mathematical methods, designs, and systems.
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Applied Informatics 2

This course aims to incorporate and combine design, technology, and computer science in the context of information management for the needs of government and society.
The course is about the actual use of information systems as solutions to optimize public work and social governance and functioning in general. A number of topics from e—
government, e—democracy, e—health, e—learning, and other related fields are introduced and illustrated with practical examples of relevant standards, models, mathematical
methods, designs, and systems.
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Introduction to Experimentation

This course lays the focus on the fundamental terminology and basic first hand experience of scientific inquiry by poviding an introduction to rigorous scientific as well as
practical experimentation needed to meet the requirements for entry—level ICT specialists. It covers the fundamentals of the scientific process, scientific models, the design
of experiments, measurement issues as well as the falsification of hypotheses. Students will learn how to use computers for experimentation, and explore the basics of
experimental data collection and analysis. Most of the concepts will be explained, using concrete examples from engineering practice.

Experimental Design

This course teaches the data collection process by providing a comprehensive overview of the main experimental approaches with which entry—level ICT specialists should
be familiar when dealing with human data (personal, social, etc.). The course covers the collection of attribute as well as relational data. Data gathering techniques can be
observational, documentary or interactive. Students will receive a series of lectures and workshops designed to provide them with the knowledge and skills necessary to
design and conduct data collection experiments in an ethically sensitive and scientifically rigorous manner. Students will consequently apply their knowledge and skills
completing human data—gathering design projects.

Introduction to Information Systems Engineering

This course serves as an introduction to and overview of the discipline, including topics related to career planning, professionalism and communication, teamwork, and
industry. It also offers typical solutions for course selection, coordination, and planning for students entering the Information Systems Engineering discipline.
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Professional Ethics

This course cultivates ethical perspective necessary to IT engineers by understanding the importance of problems in information ethics such as intellectual property rights,
personal information protection and information security, and recognizing the significance of thinking such problems.
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Writing for Publication 402
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This course introduces algorithms and data structures both theoretically and practically. On the practical side students will study their implementation using the C
programming language. Students will learn the complete C language as described in the 1999 ISO C Language Standard. While not the most recent standard, this is the most
Imperative Programming widely—used version of the language and represents the best compromise between simplicity and industry practice.
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This course teaches the practical application of algorithms and data structures in inperative programming languages used in embedded systems and control such as Internet
Imperative Programming Practice of Things (IoT). Students will apply standard imperative programming languages to programming of systems and devices. Students will learn to apply the principles learned in
imperative programming classes, as well as data structures and algorithms, to real-world systems programing.

This is the first Engineering Information System Project (EISP) course in the project-based education sequence designed to serve as core for practice—oriented learning,

and thus to present all practical aspects of the engineering system life cycle and professional communications in a consistent cross—engineering and multi—disciplinary
framework. The course focuses on information system life cycle and requirements engineering, while the student coursework is organized in two half-semester long

PBL 1: Problem Analysis and Modeling projects: Project A with emphasis on data gathering and problem analysis, and Project B with emphasis on system modelling and experimentation.
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This is the second Engineering Information System Project (EISP) course in the project-based education sequence designed to serve as core for practice—oriented learning,
and thus to present all practical aspects of the engineering system life cycle and professional communications in a consistent cross—engineering and multi—disciplinary
framework. The course focuses on software system design, engineering project organization, and teamwork. The student coursework is organized in a semester—long project:
PBL 2: Team—based Design Project C with emphasis on team—based design techniques and professional communication.
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This is the third Engineering Information System Project (EISP) course in the project-based education sequence designed to serve as core for practice—oriented learning,

and thus to present all practical aspects of the engineering system life cycle and professional communications in a consistent cross—engineering and multi—disciplinary
framework. The course focuses on engineering project management and creative design techniques. The student coursework is organized in a semester—long project:

PBL 3: Creative Design Project D with emphasis on engineering project planning and management, as well as on creativity—promoting techniques.
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This is the fourth Engineering Information System Project (EISP) course in the project-based education sequence designed to serve as core for practice—oriented learning,

and thus to present all practical aspects of the engineering system life cycle and professional communications in a consistent cross—engineering and multi—disciplinary
framework. The course focuses on advanced requirement elicitation techniques, team—based creative design, and modern software development methodologies. The student
coursework is organized in two half-semester long projects: Project E that is dedicated to solving problems of social significance, and Project F where students deal with

PBL 4: Team—based Creative Design discipline—specific engineering problems from various domains.
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This is the fifth and the final Engineering Information System Project (EISP) course in the project-based education sequence designed to serve as core for practice—

oriented learning, and thus to present all practical aspects of the engineering system life cycle and professional communications in a consistent cross—engineering and
multi-disciplinary framework. The course focuses on global software engineering issues. The student coursework is organized in a semester—long project: Project G where
students learn to interact with global collaborators — students and specialists from domestic and overseas organizations — while participating in distributed international

PBL 5: Design Evolution projects. The intent is to provide students with experiences of joining an on—going project in its late stages with the focus on the system’ s operational aspects.
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This course teaches the basic concepts and techniques necessary to begin programming. After an introduction to the basic concepts of computer programming, students
learn the fundamentals of modern high-level programming languages through actual programming exercises. “Processing” is used as a programming language to introduce
students into visual and interactive programming. Other languages and development environments are introduced to give students the tools necessary to advance to
Introduction to Programming programming for applications and research.
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This course gives basic concepts for designing software in the object—oriented approach. Class, instance and inheritance will be introduced as components of modeling for
Introduction to OOA. 00D, and UML analyzing the real-world targets and designing the sﬁoftwareA UML is also introduced as a method to describe the modeled targets and software.
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Network Systems

Subjcts Outline(Major Subcects)

This course introduces some practical applications and various basic technologies related to network information systems which support today’ s and future’ s advanced
information society. The purpose of this course is to learn knowledge about the computer security, computer systems, communication systems, and the practical
technologies of computer networks.
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Human Interface

The purpose of this course is to learn basic ideas and methods of human interface, which is methodology to support interactions of humans with humans, computer systems,
and environment. It gives basic methods for understanding human characteristics as well as evaluating human interfaces.
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Distributed Systems

This course introduces various concepts and algorithms such as client/server model, naming, synchronization, replication, fault tolerance and security management,

necessary for designing, implementing and operating distributed systems. In addition, this course gives an overview of functions and structures of some examples of

distributed systems.
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Web Information Engineering

Web is now one of the fundamental technologies for developing an information and communication system on the Internet. This course first introduces a basic mechanism of
Web. It then explains information representation methods and programming concepts for building a Web—based system. The course also covers topics regarding an

application of Web.
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Data Visualization

This course teaches the fundamentals of algorithmic graphic design as applied to data visualization. The algorithmic generation of graphics is introduced as part of the
history of visual communication of quantitative information. The course introduces the objectives of data visualization and algorithmic graphic design, from understanding the
visual communication fundamentals to large—scale data and interactive systems. Students apply the concepts, primarily through programming their own two—dimensional
algorithmic visualization using public data sets, but also by demonstrating a basic understanding of three—dimensional representations and systems applications of data
visualization.

Image Processing

The purpose of this course is to learn basic technologies of digital image processing, such as methods to transform, process, analyze and recognize digital images. The

former part of this course will focus on image enhancement, image filtering, image restoration and image reconstruction, then the latter part will focus on extraction of image
features, matching and recognition of images.
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Systems Ergonomics

Students learn the principles of user—centered engineering practices based on well-founded models of ergonomics and cognitive ergonomics. Students first learn to
understand and apply basic models of user interaction including the senses, cognition, and user mental maps. Understanding of user models is followed by a foundation in
the basic principles and methods of cognitive ergonomic engineering with an emphasis on quantitative methods and system tests throughout the product development
lifecycle but with an emphasis on analysis applicable to the analysis and design stages of the lifecycle.

Introduction to Robotic Systems

This course aims to provide an understanding of modeling and control of robotics systems. Students will gain the basic knowledge of motion and sensing principles, kinematic
and dynamic models, as well as typical control techniques and motion planning algorithms. The representative examples will include robotic manipulators, legged and wheeled
mobile robots, and aerial robotic systems. Since one of the main objectives of this course is to teach students programming of robotic system, students will have practical
projects based on the use of industry standard programming environments. Students will explore the computational challenges inherent in fundamental robotic tasks (such as
localization, mapping, motion planning) and develop simple robot control systems integrating perception, planning, and action.

Pattern Recognition and Machine Learning

The course gives an overview of basic ideas and methods in machine learning. It begins with an introduction to statistical pattern recognition, followed by modern machine
learning methods such as generative model, maximum likelihood estimation, Gaussian mixture model, Bayesian inference, ending up with more recent topics, to acquire the

basic concepts and intuition behind them.
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Data Science

This course surveys theories and methods developed to analyze massive collections of digital data. The course teaches how to handle, “clean”, and classify digital data,

using methods from exploratory data analysis, data visualization, and machine learning. Data clustering, statistical modeling, and association rules approaches are also taught,
and illustrated with real world examples.
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Overseas Training Program for IT and English A
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Overseas Training Program for IT and English B
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Overseas Training Program for Professional IT A

ICTOREICES>T, FFTETIO—/ UL DU ORI TERET 5120121 BOEBRRENEDTHEABERAREL D, HRETFEHHAEEL TS BIMTEMB
BT0T S LI, B EMABERALRETOII1=r—aVv N, SHEUEOFHMEREL, BXULERET IO ITBBLRULER A, ' 0—/ LR
RALEEMITYBERADENLE . FO—/IUITAMEL DO ITRBELREESTDOHHLEBMELTEEY 5. BNTEMFHETOY S LATR., RENLREE
ALEBTRABFTORLSNDIEFENADEBERDHLP. KETEELBEEEEL THBFRRTOFEMMBORAF L ERBTERT HLEBET,

Overseas Training Program for Professional IT B

ICTOREICES>T, FFTETIO—/ UL DU EOPTERET 5120121 BOEBRRENEDFHENBERAREL D, HRETFEHHAEEL T SBIMTEMB
BT0T S LI, B EMABERALRETOII1=r—av i, SHEUEOFHMEREL, BXULERET DO ITBBLERULER A, J/0—/ LR
RAOSEEMITYBEIRADENLLE . FO—/IUTAMER DO ITRBLRBEEHIT DTS LEAMELTREY 5. BHNTEMPBHETOY S LBTR, EFEFF <M
A TN—T2&B3=TADIIELT, RBRICORTLRAKICEH S EHEH. EAHRG . REPLTA SHIZHRRROT A TERFTITL. EMAOM LT TEL
Saz/—LavOFRELTOEERENER/ERES.

International Internship
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