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%é The purpose of this lecture is to learn some advanced control theory involving robust control with
A% practical examples.
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Primary educational objective of this course is to familiarize the student with ultrasonic methods
) that are used in materials characterization and nondestructive measurements in the field of
™~ engineering.
o7 The student will:
ETEE e s e (1)Be able to understand the fundamentals of elastic wave propagation in solid media
$4ji (2)Become familiar with the fundamentals of nondestructive measurements using ultrasonic techniques
H 71 and their applications to quantitative evaluations.
%I (3)Learn the principles of advanced ultrasonic techniques and their application&
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Lecture on each topic will be given in class with exercises. Some demonstrations with PC-based

simulations and experimental apparatuses will be performed occasionally
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%\% Objectives of this course are to allow students to be aware of the global change of climate and
45 environment and its related problems in cryoshpere and to learn modern technologies to overcome the
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Strength and reliability on advanced materials, based on linear elastic and non—linear fracture

%% mechanics. Special interests are in mechanics and mechanism of fracture, durability, life
45 Mk estimation and damage monitoring
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N of recent power converters. In particular, learn the difference between high power and low power
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In order to control the plasma, methods for evaluating plasma parameter are required. The methods
for evaluating plasma should be understood the behaviors of plasma for the measurement of charged
particles, the emission and/or absorption of light in plasmas., and the several electrical/optical
approaches. Through the methods for the plasma diagnostics, the importance for controlling plasma
parameters are reviewed.
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Review of plasma behaviors (statical plasma physics, thermodynamic equilibrium, emission) are
explained for understanding fundamental plasma physics. To measure the plasma parameters, the
probe, the emission spectroscopy., fast imaging, and its related measurements are explained.

The lecture is proceeded by the distributed documents, reports, and quiz.
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(Study on optical polarization, diffraction interference for development of optical material and
device. Improvement of the ability in the presentation for the optical material, optical device
optical phenomena and etc.)
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(At first teacher lectures on optical polarization, diffraction interference for development of
optical material and device. Moreover student selects the preferable subject about optics
investigates the subject by oneself, and performs the presentation in public.)
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The objectives of this topics are understanding how to set up spectroscopic observation system and
data handling
(ER B )
HFEFRT ORISR 5 L
FerR AR O RHR A BB S5 Z &
I, RS RRS G, T~ v BELEO S E R T 2 b
To understanding optical elements
To understanding optical detector
To understanding spectroscopy such as photoluminescence, time resolved spectroscopy, Raman
scattering
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First, an overview of the optical elements and optical detectors will be lectured. Then
spectroscopy, such as photoluminescence, photoluminescence excitation, absorption spectrum,
photoacoustic spectroscopy, time resolved spectroscopy, Raman scattering will be lectured
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The lecture is given based on handouts.
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The students systematically study analytical methods and applications on digital signal processing
focusing on digital image processing and coding.
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HT The lecture focuses on ” digital signal processing” , ” digital filter” , ” multi-rate signal
= processing” , 7 wavelet transform” , ” orthogonal transform” , ” mean square method” reviewing ~
55 Fourier transform” and ” z—transform” via ” image compression” techniques.
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The objective of this lecture is to understand the basic principle of signal processing and its
AI applications.
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Microbiology Fundamentals
for Application
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Rationale for the course: This course provides fundamentals of microbiology to support graduate
research.
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The lectures will be conducted interactively from each faculty member using their own handouts on
the following topics.
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Bioengineering Techniques
in Plants and Animals
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This course is designed to introduce emerging bioengineering techniques in plants and animals.
Students will learn various genetic, cell-based and other techniques, as well as related biological
phenomena and concepts. These bioengineering techniques are currently being employed for food
production, medical application and other purposes, whereas newer ones could change the ways we
deal with problems in our society. Students will also be required to consider ongoing and
potential problems associated with the use of these bioengineering techniques.
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The first five lectures are designed to provide basic knowledge necessary to understand the
introducing techniques in animals and plants. The following eight weeks will introduce individual
topics and techniques. The final two classes give students to think about the impact of these
techniques on the environment and society
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Students are given reading/studying materials prior to each lecture, and are asked to participate
actively discussion in the class.

Bioengineering Journal Club
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The primary goal of this course is to be exposed to the newest and most exciting research in a
diverse set of topics in the field of bioengineering. In this 1.5-hour journal club, papers will be
presented on a diverse set of topics related to bioengineering. However, students should always
keep an eye open for newer progresses and discoveries in our fields of interests. Choosing topics
and papers and constructing presentation are important parts of this educational program.
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Each student will be required to present one paper of their choosing per semester. All students are
required to attend every presentation session. The journal club should be interactive. Everyone
should be prepared to discuss the paper and ask questions. If students do not ask questions and
participate in an active discussion, the faculty members should also feel free to prompt an active
discussion the paper.
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Seminar on Bioengineering
for Foreign Students
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Seminar on the required knowledge and technique in the research field is given for foreign students
by their supervisor.
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The detail will be given by the supervisor of the foreign students.
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Research Project Seminar
for Foreign Students
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Research project is constructed by foreign students. Students then discuss the objectives and
progress of the project with their supervisor.
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The detail will be given by the supervisor of the foreign students.
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Advanced Water
Environmental Engineering1

ZORE T, fER, BERE LA RS ETHBEARMER AR AT S, WL WA, WK, ok,

7J< THEOK 72 & D BIRKROHE AW R R L K - TJMGET’F? BMbsratxzifld 5, 7T —~
I, KR TE Z Dk~ e B AWML TG 2 HIE 3 2LFENENE L BV FEOERARFITH Y . BARKROHM

HE%M%E’J*@J%E&

This course offers comprehensive knowledge essential to those who intend in future to be involved

in the field of environmental engineering; describing geo—bio—chemical behaviors of natural water

systems, such as rivers, lakes, oceans waters, estuaries, ground-waters, and soil waters as well as

processes involved in water and wastewater technology. The main theme of the course is the

fundamental principles of chemical kinetics and thermodynamics regulating a variety of geo—bio—

chemical phenomena taking place in water systems, including the following topics.

Geo—bio—chemical behaviors of natural water systems.

ZORHEIE, HREFROEXNTED D, W ONOBEN G2 b, LV AR— N ERHT 5,

The course meets in a lecture/discussion format. It has some homework assignments, and a final

paper.

Kﬂai SDGsD BiE6 [ZalpkeE bA LaAMRPIZ) 2 FBEIC, BE3 [T XToNT@FEEmkE ] &

HEEE LTEREYTA,
From among SDGs, this subject is mainly to focus on the goal 6 “CLEAN WATER AND SANITATION”, and
the goal 3 “GOOD HEALTH AND WELL-BEING” as a sub-goal.
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Advanced Water

Environmental Engineering
2
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The objective of the course is for students to develop understanding of precipitation/dissolution
and oxidation/reduction in aquatic chemistry. Additional topic is also conducted the stoichiometric
and kinetic fundamentals of microbiological processes used in environmental control and
remediation.

BRI WO N DA PR 7 v AOME & EERIZOWT, #RETMEIT Y. WOV OMENE 2
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Theory and practice of microbiological processes used in pollution control. The course meets in a

lecture/discussion format. It has some homework assignments, and a final paper.

ZIKﬂE %, SDGsD HAE6 TZA7KE M LEMRFIC) ZFHEEIC, BES [T XTOANCEFEEEE] &
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From among SDGs, this subject is mainly to focus on the goal 6 “CLEAN WATER AND SANITATION”, and

the goal 3 “GOOD HEALTH AND WELL-BEING” as a sub—goal.

Physical Chemistry of

2B : The focus is for better understanding to advanced physical chemistry of advanced
mataterials. Topics relate to organic crystals, biomaterials, nanomataterilas, applied
electrochemistry, coordination chemistry, environmental analysis, surface science and advanced
physical chemistry in functional materials. Recent topics in their fields will be also lectured in
addition to basic science of physical chemistry. Lecture is available for foreign students,

- hopefully are in materials development course. =
4
Advanced Materials R HIZ : After finishing the class, students can understand physical chemistry of various advanced
functional materials.
BEOHKEEN, FEEAIR LENEORREIT)
2¥HM : This class focuses on advanced inorganic materials such as glass and ceramics, basic
T science of ceramics, ceramics processing, thin film processing, photocatalysts and solid state
53 o hysics of semiconduct duct tic material
Tty . physics of semiconductors, superconductors, magnetic materials.
E\T%’fé} Advanced I.norganlc R HAE ;. After finishing the class, students can understand science and technology of various =2
ﬂ’é%:; Materials advanced inorganic materials.
H gy~ BROHED, FEHE IR LENEOH#ELT ),
3 HH : Organic materials will play an important role in the future technology. This class
focuses on advanced organic materials. In addition to recent topics in the advacned organic
57\/\9: materials, advanced organic and polymer chemistry including organic systhesis, which relates to the
Ej”%? development of advanced organic functional materials will be lectured. B
ﬂ,gﬁj\ Advanced Organic Materials |3k H4% : After finishing the class, students can understand science and technology of various [(BES
H E%f advanced organic materials.
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Advanced Concrete
Engineering

The
(1)
(2)

objectives of this lecture are:

to know engineering background

to understand mechanism from scientific viewpoint
(3) to understand methodology of mathematical modeling
(4) to be able to execute numerical simulation

of several specific topic in the field of concrete material and structure,

and

In addition to normal lecture, some materials are provided as printed matters or on—line,
Assignments of numerical simulation are given several times,
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This is a practical course for students interested in policy evaluation. The methods required in
the field of policy evaluation will be provided.
1. Consumer demand theory
2. Production theory
3. Cost—of-production theory of value
4. Opportunity cost
5. Price Theory
6. Supply and demand
7. Market structure
8. Consumer Surplus
9. Game theory
10. Economics of information
11. Basic Concept of Policy Evaluation Micro Model
—~ 12. Policy Evaluation by Consumer Surplus Approach
R 13. Evaluating Environmental Policy with Automobile Taxation System
58 14. Demand Function Estimation Methods for Policy Evaluation
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Optimization are indispensable methods for transportation analysis and infrastructure planning.
This course provides fundamental knowledge required to understand mathematical models and
optimization methods used in planning, design, and management fields of transportation and
infrastructure engineering. After reviewing the basic concepts of probability theory and statistics
analysis methods, students study optimization methods and learn how to minimize costs or maximize
benefits under some constraints.

1.Role of Probability in Engineering

2.0ptimization for Transportation Facilities (1) Application of Queuing Theory
3.0ptimization for Transportation Facilities (2) Application of Linear Programming
4. Traffic Assignment for Congestion Pricing
R 5.0ptimization by EXCEL
iy 6. Project Evaluation CBA
5 7.Project Management PERT
*t 8.Vitali)zation of rural areas Case study at Washima Road Station— Field Trip (Attendance is
4y 2 required
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Japanese Industrial
Development Experience

The course is designed to give an overview of Japanese industrial development experience after
Meiji restoration
Lectures and reading assignments
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Gigaku Innovation and
Creativity

This course examines innovation and creativity from a “GIGAKU” viewpoint. The word “GIGAKU” is
a term originally created in Nagaoka University of Technology to represent an idea of applying
“Science of Technologies” for mankind. Because of the abstract nature of this philosophy, the
concept is hard to grasp if one does not possess Japanese language skills

The first part of the course examines GIGAKU theory, focusing on the technological conditions
which lead to new ideas for science of technologies. The second part of the course examines how
creativity and innovation can be managed and enhanced in industries, and how various research
methods can be used in order to enhance GIGAKU Innovations. This course focuses on the practice and
the process as engineers to effectively manage innovation. This course also encourages students to
give a presentation in an academic conference (e.g. STI-GIGAKU under Sustainable Development Goals
(SDGs)).

Interactive learning with individual presentations and case studies to acquire essentials of GIGAKU
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English for Science and
Technology
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English for Academic
Purposes
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Fundamental English for
Graduate Students
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Analytical Reasoning and
Presentation

Become confident in recognizing, developing, discussing, and presenting analytical arguments from
the comparative perspective of pros and cons. Write and present a well-reasoned analytical essay,
comprehensive poster session, or multimedia presentation.

Analyze essay viewpoints, arguments, and reasoning. Write and discuss summary opinions.
a topic or work in progress; prepare and give a presentation (approximately 1500 words).
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Professional Discourse and
Presentation

Become confident in preparing and giving professional presentations as well as exchanging
feedback

Study the structure and technique of presentations through examples and practice including
discussions and delivering mini-presentations in order to hone your public speaking skills and
deliver your message effectively. Exchange feedback with classmates and receive feedback from
instructor. Prepare and give a final presentation on a topic of your choice or a work in progress
for your lab or conference.
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テキスト ボックス
（１）都道府県内における位置関係の図面
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テキスト ボックス
（２）最寄り駅からの距離、交通機関及び所要時間がわかる図面
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