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Electrical Engineering in the 21st Century
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This course explores two categories of electrical engineering in the 21st century, that is, 1) systems, control and power engineering, and 2)

electromagnetic energy engineering. In this course, professors and associate professors of the Department of Electrical and Electronic Systems, Division

of Electrical, Electronic and Information Engineering, Graduate School of Engineering, Osaka University will give lectures to the students every week

about topics of present research, so that they will be exposed to wide areas of electrical engineering in the 21st century.
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The students aquire the fundamental knowlege of the recent electrical engineering trends.

Bl
%% B1E/Learning Goal LE—F - X
%3 B1E(1) /Learning Goal(1) O
2T B1E(2) /Learning Goal(2)
#EHZE(3) /Learning Goal(3)
2B H{Z(4) /Learning Goal (4)
#BEZE(5) /Learning Goal (5)
FF{EEI A (%) / Grade Breakdown 100% % % % %
EEstE
BRERERARE
[,/ Time EH Title %A/ Content Independent Study Outside
of Class
A discrete event system is an
event-driven dynamical
system. A manufacturing
Inteligent Systems Part 1: system is a typical example . .
Review using the lecture
10 Discrete Event Systems (Prof. |that can be regarded as a X
Shigemasa Takai) discrete event system. In this A,
lecture, modeling frameworks
for discrete event systems
are introduced.
Machine learning (ML) has
become indispensable in
fields such as robotics,
Inteligent Systems Part 2: control, and electrical . .
Review using the lecture
2] Machine Learning (Associate |engineering. This lecture

prof. Kazumune Hashimoto)

introduces fundamental
concepts of deep neural
networks (DNNs), a
prominent ML technology.

materials.
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Power and Energy Systems
1(Prof. Tsuyoshi FUNAKI)

Power and Energy Systems
2(Associate Prof. Takaaki
IBUCHI)

Remote Sensing of
Precipitation (Prof. Tomoo
Ushio)

High-energy Atmospheric
Physics (Assistant Prof. Yuuki
Wada)

Extreme Plasma Science and
Engineering | Laboratory
Astrophysics (Prof. Yasuhiro
Kuramitsu)

Extreme Plasma Science and
Engineering Il Nuclear Fusion
Energy (Associate Prof.
Hideaki Habara)

Advanced Plasma
Engineering (Associate prof.
Heun Tae Lee)

TBD

TBD

Advanced Beam Systems
Engineering (Associate Prof.
Yuushi KATO)

Power electronics is a
technology for conversion of
electical energy. Its current
and future applications are
introduced in this lectrure,
including hot topics such as
renewable power generation,
wireless power transfer,

electrical vehical, etc.

Lectures focus on energy
management technologies on
the basis of electric power
utilization. Basic principles of
renewable energy, power
storage, and energy-saving
power conversion
technologies based on power
electronics will be explained.

Remote sensing technique of
precipitation will be
introduced, mainly focusing
on radar technologies and
satellite observation.

Theory, sensing technology,
and latest topics of high-
energy atmospheric physics
will be introduced.

We investigate extreme
plasmas from laboratories to
the universe and develop the
relevant fields of science and
engineering, such as
astrophysics, space physics,
laser, and plasma physics.
Based on these we develop
technological innovations
leading to medical and
industrial applications.

Nuclear fusion energy is
attracting attention as a
promising approach to solving
environmental and energy
problems. The fundamentals
of nuclear reactions, including
nuclear fusion, stars as a
fusion plant in space, and the
current and future
development of fusion power
generation are presented.

In this lecture, we introduce
topics arising from plasma-
material interactions that are
of technological and scientific
interest, such as plasma
processing of materials and
magnetic fusion plasmas. We
cover some basic physical
principles, applications, and
future outlook.

Electron cyclotron resonance
(ECR) ion sources have been
widely used for production of
high intensity multicharged
ion beams for accelerators,
heavy particle cancer
radiotherapy, space
propulsion, bio-nano
materials, as well as
implantation in industrial
applications. With promoting
basic and applied researches
of ECR plasma, we are
conducting research and
development with respect to
new beam source responsible
for the next generation.

Review using the lecture
materials.

Review using the lecture
materials.

Review using the lecture
materials.

Review using the lecture
materials.

Review using the lecture
materials.

Review using the lecture
materials.

Review using the lecture
materials.

Review using the lecture
materials.
Review using the lecture
materials.

Review using the lecture
materials.







