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99415
Scientific Communication (V4 =74 7 4 v «aIa=F—Ta ) SRR
Spring semester 2-0-0 (ODaniel Berrar, Dan Ricinschi and Hazel Gonzales

This course covers topics of scientific oral and written communication in English. The course
objective is to develop and refine the students’ skills that are required for scientific publications and
oral presentations. The main topics include (i) how to write and publish a scientific paper and (ii)
how to give academic presentations at international conferences. The course objectives will be met
through lectures and practice in writing exercises, oral presentations, and classroom discussions.

99416
Critical Thinking (7 U7 4 A « 0 F7) JERE B A
Autumn semester 2-0-0 ODan Ricinschi, Hazel Gonzales and Daniel Berrar

The course aims to demonstrate the importance of thinking critically about the various issues in
science and technology that students are likely to encounter during their future careers. Students
will learn to ask the right questions when confronted with their peers' ideas and opinions, as well as
to quickly find ambiguities, lack of evidence, weaknesses in argumentation, contradictions, and
omissions in both written and oral communications. The course includes a discussion of the various
approaches to the scientific inquiry, such as induction, deduction, and abduction, and logical
fallacies. In addition to regular lectures, the course will have an important interactive component
where students will practice constructive criticism on written/oral communications chosen by the
instructor. The ultimate goal of this course will be to help students to improve the logical soundness
of their own argumentations.

99417
Global Trends in Science and Technology (FZH:%iT D it R AGE M) HREBA
Autumn semester 2-0-0 OHazel Gonzales, Daniel Berrar and Dan Ricinschi

This course aims to enhance the students' knowledge of the current global concerns in relation to
progress in science and technology as well as the scientific principles and techniques needed to
address the reigning global issues. This will give students a basic understanding of the ongoing
worldwide research and development in science and technology. Aside from the regular lectures,
there will be a series of discussions on selected topics from science and technology that will allow
students to freely express themselves as they share their respective insights. After completion of the
course, the students are expected to have acquired an increased level of interest in and awareness of
advances in scientific and technological research.
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96053 Modern Japan
RIZEH 1-0-0 RiE
Japan is regarded as an industrialized country, however it has many unique characteristics which
differ from those of Western—industrialized countries. Selected foreign and Japanese authorities
will lecture on how they view contemporary Japan, with special regard to research activities

and career paths in the various fields of science and technology.

IPISE International Communication I~IV
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A seminar for students from different countries of IPISE to exchange information on background
and objective their research.
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89134 Seminar for cultivating international understandings (FEBEASHRES)
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The purpose of this seminar is to provide a platform for international collaboration, mutual
understanding and cooperation, while fostering the development of global human resources. The
seminar consists of (a) informal research meetings as well as a “science cafe”, (b) Mini—internship

and (c) Cooperative work between the foreign and Japanese students.
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System Development Katsuhiko Gondow, | Autu
76060 . . 0-2-0 . . ’
International Project Chikako Morimoto | mn
88029 Human Centered Informatics 0-2-0 Koichi Shinoda, Autu

Exercise Haruhiko Kaneko mn
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Osamu Watanabe,
75105 | Forum on Global Informatics I 0-1-0 | Tohru Yagi, Spring | Doctoral, 1st year
Daisuke Ishii
Osamu Wa_tanabe, Autu
75106 | Forum on Global Informatics I 0-1-0 | Tohru Yagi, Doctoral, 1st year
Daisuke Ishii mn
Osamu Watanabe,
75107 | Forum on Global Informatics I11 0-1-0 Tohru Yagi, Spring | Doctoral, 2nd year
Daisuke Ishii
75108 IF\(;rum on Global Informatics 0-1-0 "lo"s}??llluﬁ(\;{;?nabe’ iitu Doctoral, 2nd year
Daisuke Ishii
8 SDOF A
1. Computer System
Advanced Coding Theory, Distributed Algorithms, Advanced Data Engineering
2. Software
Concurrent System Theory, Logic and Software, Software Design Methodology, Advanced Operating
Systems
3. Artificial Intelligence
Machine Learning, Complex Networks
4. Cognitive Engineering
Human Interface, Advanced Data Analysis, Pattern Information Processing, Computer Graphics, Speech
Information Processing, Introduction to Neural Engineering
5. System Control
Mechanical and Environmental Informatics Project I, Mechanical and Environmental Informatics Project
II, Linear Systems and Control, Control Theory for Robot Intelligence, Nonlinear and Adaptive Control,
Advanced course in nonlinear dynamics
6. Measuring/Monitoring/Modeling
Advanced Course of Inverse Problems, Mathematical Processing of Measurement  Information,
Introduction to Biomedical Instrumentation, Advanced course of Digital Human Modeling, Analysis of
Vibration and Elastic Wave, Intellectual Infrastructure Systems
7. Socio-Environmental Informatics
Theory and Applications of Urban Spatial Data, Air Quality Engineering, Regional Information Analysis,
Advanced Course on Coastal Environments, Global Water Cycle and Terrestrial Environment, Econometric
Analysis
8. Mathematical and Computing Sciences

Topics in Mathematical Optimization, Fundamentals of Mathematical and Computing Sciences: Mathematics,
Fundamentals of Mathematical and Computing Sciences: Applied Mathematical Sciences, Fundamentals of
Mathematical and Computing Sciences: Computer Science, Special Lecture on Mathematical and

Information Sciences I-IV, Forum on Global Informatics I-IV
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1. Dept. of Computer Science

Class Credits Lecturer Semester Note
Advanced Coding Theory 2-0-0 Haruhiko Kaneko Spring Odd
Distributed Algorithms 2-0-0 Takehiro Tokuda Autumn
Advanced Data Engineering 2-0-0 Haruo Yokota Autumn
Concurrent System Theory 2-0-0 Naoki Yonezaki Spring
Human Interface 2-0-0 Koichi Shinoda Spring Even
Machine Learning 2-0-0 Tsuyoshi Murata Autumn Even
Advanced Data Analysis 2-0-0 Masashi Sugiyama Spring Odd
Pattern Information Processing 2-0-0 Masashi Sugiyama Spring Even
Not  off i
Computer Graphics 2-0-0 Not yet determined Spring N (;) 14 offered in
Speech Information Processing 2-0-0 Koichi Shinoda Spring Odd
Logic and Software 2-0-0 Shinya Nisizaki Spring Odd
Software Design Methodology 2-0-0 Motoshi Saeki Autumn Even
Complex Networks 2-0-0 Tsuyoshi Murata Autumn Odd
Advanced Operating Systems 2-0-0 Takuo Watanabe Autumn
. . Katsuhiko Gondow, .
System Development International Project 0-2-0 Chikako Morimoto Spring
Human Centered Informatics Exercise 0-2-0 KOIChl. Shinoda, Autumn
Haruhiko Kaneko
2. Dept. of Mechanical and Environmental Informatics
Class Credits Lecturer Semester Note

Mechanical and Envi tal

echameat anc savironmenta 0-1-2 | Yusuke Miyazakietal. | Autumn
Informatics Project I
Mechanical and Environmental .

0-1-1 Faculty Memb Sprin,

Informatics Project II aculty Members prng
Linear Systems and Control 1-0-0 Tomohisa Hayakawa Autumn
Advanced Course of Inverse Problems 1-0-0 Kenji Amaya Autumn
Mathemgtlcal Processing of Measurement 200 Seiichiro Hara Autumn Even
Information
Control Theory for Robot Intelligence 2-0-0 Jun-ichi Imura Spring
Nonlinear and Adaptive Control 1-0-0 Tomohisa Hayakawa Autumn
Introduction to Neural Engineering 2-0-0 Tohru Yagi Spring Even
Introduction to Biomedical Instrumentation 2-0-0 Tohru Yagi Spring Odd
Advanced Course of in Nonlinear Dynamics 2-0-0 Hiroya Nakao Spring Even
Advanced Course of Digital Human Modeling 2-0-0 Yusuke Miyazaki Autumn Even
Theory and Applications of Urban Spatial Data 2-0-0 Toshihiro Osaragi Autumn Even
Analysis of Vibration and Elastic Wave 2-0-0 Souichi Hirose Spring
Intellectual Infrastructure Systems 2-0-0 Takamasa Mikami Spring Odd
Air Quality Engineering 2-0-0 Shuji Fujii, Naoki Kagi Spring Even
Regional Information Analysis 2-0-0 Youichiro Higuchi Spring




Advanced Course on Coastal Environments 2-0-0 Kazuo Nadaoka Autumn Even

Econometric Analysis 2-0-0 Not yet determined Spring

Global Water Cycle and Terrestrial Environment 2-0-0 Shinjiro Kanae Spring

3. Dept. of Mathematical and Computing Sciences
Class Credits Lecturer Semester Note

Topics in Mathematical Optimization 2-0-0 Mitsuhiro Fukuda Spring

Fundamentals of Mathematical and Masaaki Umehara,

Computing Sciences: 2-0-0 Sadayoshi Kojima, Spring

Mathematics Shinya Nishibata

Fundamentals of Mathematical and Naoto Miyoshi,

Computing Sciences: 2-0-0 Mituhiro Fukuda, Spring

Applied Mathematical Sciences Taiji Suzuki

Fundamentals of Mathematical and Osamu Watanabe,

Computing Sciences: 2-0-0 Toshio Endo, Autumn

Computer Science Ken Wakita

Special Lecture on Mathematical and Information Visiting .

. 2-0-0 S E

Sciences I (Assoc.) Professor pring ven

Sp.emal Lecture on Mathematical and Information 200 Visiting Autumn Even

Sciences 11 (Assoc.) Professor

Special Lecture on Mathematical and Information Visiting .

. 2-0-0 S Odd

Sciences 111 (Assoc.) Professor pring

Sp.emal Lecture on Mathematical and Information 2-0-0 Visiting Autumn 0dd

Sciences IV (Assoc.) Professor
Osamu Watanabe,

Forum on Global Informatics I 0-1-0 Tohru Yagi, Spring Doctoral, 1st year
Daisuke Ishii
Osamu Watanabe,

Forum on Global Informatics II 0-1-0 Tohru Yagi, Autumn Doctoral, 1st year
Daisuke Ishii
Osamu Watanabe,

Forum on Global Informatics I1I 0-1-0 Tohru Yagi, Spring Doctoral, 2nd year
Daisuke Ishii
Osamu Watanabe,

Forum on Global Informatics IV 0-1-0 Tohru Yagi, Autumn Doctoral, 2nd year
Daisuke Ishii
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1. Dept. of Computer Science
REFBEA Advanced Coding Theory
(52 75) (76019)
B H 5554 Advanced Coding Theory
R The objective of this course is to introduce an application of coding theory to digital
systems, and to give how to design excellent codes to improve computer system
reliability.
SEREHA Distributed Algorithms
(&%) (76015)
Bl H #EE Distributed Algorithms
RS The objective is for students to understand design principles of concurrent/distributed
algorithms and their applications to computing environments
R¥EFRIE4 Advanced Data Engineering
(F &%) (76029)
P B Advanced Data Engineering
W The data engineering is an active research area for manipulating a large amount of
persistent data sophisticatedly, such as processing databases. This class focuses on
advanced approaches for the mechanism, algorithm and architecture in data
engineering. Topics include transaction models, data warechousing, OLAP, indexing
methods, parallel database operations, data replication, failure recovery, storage
systems, workflow management system, XML databases.
mER B4 Concurrent System Theory
(&2 75) (76006)
Bl B #EE Concurrent System Theory
W In this course, concepts and techniques for formalizing concurrent systems are

introduced. Fundamental algebraic and logical approaches are described. We also used
the formalism to analyze and verify properties of concurrent systems. Concurrency,
Process algebra, trace, Bi-simulation, Co-induction, Observational congruence, CSP,

CCS, m-calculus, Process logic, Dynamic logic




REFHA

Human Interface

(&2 75) (76025)
Bl B #EE Human Interface
R This course aims to discuss man-machine interface design and its evaluation
techniques. Topics include multimodal interface, cognitive engineering, ergonomics,
and modeling of human information processing
RERBEA Machine Learning
(&%) (76017)
B H 55E Machine Learning
Wi This course introduces machine learning concepts as well as practical advice on
applying machine learning tools and techniques in real-world data mining situations
23R E 4 Advanced Data Analysis
(94012) (76033)
BB 3R Advanced Data Analysis
iR The objective of this course is to introduce basic ideas and practical methods of
discovering useful structure hidden in the data.
SERHA Pattern Information Processing
(H&E&EZ) (76013)
Bl B3 E5E Pattern Information Processing
s Inferring an underlying input-output dependency from input and output examples is
called supervised learning. This course focuses on a statistical approach to supervised
learning and introduces its basic concepts as well as state-of-the-art techniques.
REF B4 Computer Graphics
(F &%) (76018)
BB 95E Computer Graphics
MR The objective of this course is to introduce basic ideas and practical methods of
Computer Graphic theory and its application.
ERHA Speech Information Processing
(&2 5) (76027)
Bl B #EE Speech Information Processing
s This course aims to discuss various issues related to speech information processing.




REFHA

Logic and Software

(&2 77) (76016)
Bl B #EE Logic and Software
s Proofs in formal logic can be regarded as programs. This course will introduce
mathematical logic as a fundamental theory of programs. Several formal systems in
logic are explained from the viewpoint of computer science.
RER B4 Software Design Methodology
(FI 252 (76007)
BB 9E3E Software Design Methodology
MRS In this course, you learn the techniques on requirements engineering such as
goal-oriented requirements analysis and software design, e.g. object-oriented design
methods, and practice them through small development case studies.
R H 4 Complex Networks
(&%) (76053)
Bl B 955E Complex Networks
Gl Basic knowledge for analyzing network data is introduced. Topics include metrics of
networks, common properties of real networks, algorithms for processing networks,
models of networks, visualization of networks, and tools for analyzing networks.
P H 4 Advanced Operating Systems
(&%) (76010)
Bl B #EE Advanced Operating Systems
RS The objective of this course is to introduce the state of the art in operating systems and
related technologies. Topics are chosen from Distributed Operating Systems, Realtime
Operating Systems, Embedded Systems, System-Level Security Mechanisms, Virtual
Execution Environment, System Description Languages, Formal Approaches to System
Software, and so on.
=ER B A System Development International Project
(&%) (76060)
B HEE System Development International Project
s This class focuses on the social value of the computing system. The aim is to learn

business dynamics and the software life cycle by the project-based learning. Through
the analysis of a sample system the students learn the followings; 1) requirements
process, 2) service management, 3) project management of the system development.




REFHA

Human centered informatics exercise

(HEES) (88029)
Bl H 9hE Human centered informatics exercise
s This course is Project-based learning to acquire knowledge and skills for human

centered informatics. Students make a group to carry out a project related to human
centered informatics using new technologies and equipment such as human motion
capturing systems, biosensors, virtual reality systems.

2. Dept. of Mechanical and Environmental Informatics

=ER B4 Mechanical and Environmental Informatics Project I
(HEES) (77602)
BB 3R Mechanical and Environmental Informatics Project I
s In this class, all students are expected to do the followings: 1) through the
investigation, analysis and proposal about various projects existing in the real world, 2)
development of the ability to integrate and utilize the information and technologies that
straggle in various fields, 3) building the ability to make an appropriate decision based
on environmental informatics, 4) analysis, design and implementation of a software
system using Java language applying object-oriented programming through the
problem-based-learning style group work to develop creative power.
2R E 4 Mechanical and Environmental Informatics Project 11
(HEES) (77663)
Bl B3 E5E Mechanical and Environmental Informatics Project 1T
W Although this class consists of two courses, students in International Graduate Program
must select “software development course”. Each student is expected to do analysis,
design and implementation of a software system for any topic related to his/her
master’s thesis individually, using object-oriented programming language.
=ER B A Linear Systems and Control
(52 75) (77054)
Bl B #EE Linear Systems and Control
s Introduction to linear systems theory and feedback control. This course provides a

foundation of modern control theory and also covers several advanced topics in linear

dynamical systems.




REFHA

Advanced Course of Inverse Problems

(HEFE) (77006)
Bl B #EE Advanced Course of Inverse Problems
s This course will provide full details on a variety of inverse problem-solving techniques,
including examples and algorithms.
=ER B A4 Mathematical Processing of Measurement Information
(&2 7) (77037)
BB 3R Mathematical Processing of Measurement Information
s Recently, because of the improvements of measuring instruments and computers,
enormous measurement data can be acquired very easily. However it is not easy to
interpret the information contained in such data correctly. In this course,
mathematical processing method of extracting and recognizing the information
contained in 1D and 2D measured data are explained comprehensively and practically.
2R E 4 Control Theory for Robot Intelligence
(HEES) (77059)
BB 3R Control Theory for Robot Intelligence
MR Modeling and control methods of hybrid systems, which are dynamical systems
composed of continuous variables and discrete (logical) variables, are discussed as one
of the mathematical approaches to control for realizing robot intelligence.
2R E 4 Nonlinear and Adaptive Control
(REES) (77055)
BB 35E5E Nonlinear and Adaptive Control
W Theory and application of adaptive control systems. Discussed are methods of on-line
parameter identification and adaptive control for nonlinear systems with uncertain
parameters. To this end, Lyapunov stability theory and Lyapunov functions for general
nonlinear systems is examined in the first half of the course.
=ER B A Introduction to Neural Engineering
(HEFE) (77060)
BB 3R Introduction to Neural Engineering
s Introduction to neural interface, a technology to link the nervous system and a

machine. This course provides a foundation of neuroscience and also covers several

update topics in neural engineering.




REFHA

Introduction to Biomedical Instrumentation

(&2 75) (77053)
Bl B #EE Introduction to Biomedical Instrumentation
U Introduction to biomedical instrumentation, a technology for medicine and health care.
This course provides basics of physiology and covers several update topics in
biomedical instrumentation.
=ER B A Advanced Course in Nonlinear Dynamics
(HEES) (77066)
BB 3R Advanced Course in Nonlinear Dynamics
s Nonlinear dynamical systems are used to model various real-world phenomena. In
this lecture, starting with basic facts on dynamical systems theory, dynamical processes
that lead to self-sustained rhythms, chaotic behavior, and spatiotemporal pattern
formation will be explained, with applications in physics, chemistry, and engineering.
R H 4 Advanced Course of Digital Human Modeling
(&%) (77067)
Bl B #EE Advanced Course of Digital Human Modeling
WS This lecture provides updated topics regarding biomechanical models of human body.
The topics include method to measure and model biomechanical characteristics of
human body such as the anatomical structure, motion, material properties, tolerance
level. Besides, the lecture also covers applications of the digital human models to
estimate safety or amenity of products or living environment.
=ER B A Theory and Applications of Urban Spatial Data
(&2 7) (77016)
Bl B #EE Theory and Applications of Urban Spatial Data
s This course will focus on the theory and applications of spatiotemporal information for
statistical-/ mathematical modeling of the sort typically used in urban and metropolitan
policy, planning, and environmental analysis. Participants will learn example
applications from their area of interest and then develop a simple application in the
form of a model that incorporates spatiotemporal data.
=ER B A Analysis of Vibration and Elastic Wave
(HEES) (77019)
BB 3R Analysis of Vibration and Elastic Wave
M Fundamental theories and analytical methods for vibrations and waves in solids are

explained, and various engineering applications in seismic engineering, ultrasonic

nondestructive testing and so forth will be presented.




REFHA

Intellectual Infrastructure Systems

(&2 75) (77020)
Bl B #EE Intellectual Infrastructure Systems
s Social infrastructure is becoming smart with the progress of information science and
technology. This lecture gives an overview of the state of the art in intellectual
infrastructure systems. This course also provides an opportunity to study advanced
technologies on lifeline networks and related anti-disaster facilities. Your presentations
and discussions will form an important part of this class.
e Y IEp A Air Quality Engineering
(F &%) (77026)
BB 3R Air Quality Engineering
s The objective in this course is to understand basics and cleaning techniques for air
quality in indoor environment and atmospheric environment and etc. Through
reviewing and discussing the previous research papers for air quality, the technologies
for measuring, analyzing and cleaning of air were investigated.
R H 4 Regional Information Analysis
(F &%) (77047)
Bl H HEE4 Regional Information Analysis
WS The gravity model has long been utilized as an efficient tool for identifying various
determinants of interregional migration, industrial input-output table, inter-regional
communication via telephone and internet, international trade, and so called spatial
interactions. In this lecture, we study firstly linear algebra and matrix differentiation for
econometric analyses, and secondly, the development process to overcome various
technical problems in estimation of the gravity model. Students are requested to have
already taken an introductory course of econometrics.
=ER B A Advanced Course on Coastal Environments
(&2 77) (77048)
Bl B #EE Advanced Course on Coastal Environments
s Coastal zone is characterized with high primary production and rich biodiversity in its

ecosystem, but it is highly vulnerable to various natural disasters and environmental
impacts. This course introduces theories on physical and environmental processes in
coastal zone with advanced modeling and monitoring technologies. Emphasis is put on
significance of integrated watershed and coastal zone system assessment and
management.




=ER B A4 Econometric Analysis
(&2 75) (77057)
Bl B #EE Econometric Analysis
s Econometric Analysis introduces the first-year master students to multiple regression
methods for analyzing cross-section and panel data (microeconometrics). The objective
of the course is for the students to learn how to conduct and how to critique empirical
studies in economics and related fields. Accordingly, the emphasis of the course is on
empirical applications. In order to learn how to analyze data, the students will be
assigned homework every week in which they are required to analyze data from the
real world using econometrics software (Stata).
=ER B A4 Global Water Cycle and Terrestrial Environment
(F &%) (77063)
BB 3R Global Water Cycle and Terrestrial Environment
s This lecture provides an opportunity to study advanced and contemporary topics in

hydrology and water resources at global, regional, and river-basin scales. This class
also covers social and terrestrial environmental aspects related to hydrology and water
resources. The topics covered in this lecture consist of a) world water crisis, b) the
nexus among water, food and energy, c) regional and local water management issues,
d) the impact of climate change on water cycle, 3) water issues characteristic to Japan
and Asia. Your presentations and discussions will form an important part of this class.

3. Dept. of Mathematical and Computing Sciences

R H 4 Topics in Mathematical Optimization
(HE&EES) (75049)
Bl B #EE Topics in Mathematical Optimization
WrEs The main focus of this course is on algorithms to solve convex optimization problems
which have recently gained some attention in continuous optimization. The course
starts with basic theoretical results and then well-known algorithms will be analyzed
and discussed.
HERH A4 Fundamentals of Mathematical and Computing Sciences: Mathematics
(HEES) (75051)
Bl B3 E5E Fundamentals of Mathematical and Computing Sciences: Mathematics
MRS This course introduces several basic concepts of mathematics (algebra, geometry,

analysis etc.) and is intended to provide key knowledge necessary for advanced study

in Mathematical and Computing Sciences.




REFHA

Fundamentals of Mathematical and Computing Sciences: Applied Mathematical

(H A% 2 Sciences
(75052)
Bl B #EE Fundamentals of Mathematical and Computing Sciences: Applied Mathematical
Sciences
MRS This course introduces several basic concepts of mathematical optimization,
probability and statistics, and is intended to provide key knowledge necessary for
advanced study in Mathematical and Computing Sciences
ERH A4 Fundamentals of Mathematical and Computing Sciences: Computer Science
(F &%) (75053)
BB 95E5E Fundamentals of Mathematical and Computing Sciences: Computer Science
MRS This course introduces several basic concepts from fields of computer science such as
algorithm, computational complexity, programming, computer system, and is intended
to provide key knowledge necessary for advanced study in Mathematical and
Computing Sciences.
2R E 4 Special Lecture on Mathematical and Information Sciences I, II, III, IV
GiR==3=3) (75005, 75006, 75029, 75030)
Bl B3 E5E Special Lecture on Mathematical and Information Sciences I, II, IIT, IV
iR In this course, lectures on various recent topics on mathematical and information
sciences are given by visiting professors of Department of Mathematical and
Computing Sciences.
ERH A4 Forum on Global Informatics I, 11, III, IV
(HER ) (75105,75106,75107,75108)
Bl B3 E5E Forum on Global Informatics I, 11, III, IV
i This course is for training scientific communication skills for scientific presentation,

discussion, organizing tutorial sessions, etc.
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1) Development and Environmental Engineering Course ([EFSPHTE 7%, +H AR, @ET)

2) Nuclear Engineering  (J5i-1-#% 1.°%)

3) Infrastructure Metallic Materials Course (#7E} L% ()& % G))

4) Mechanical Production Engineering Course (F$#BE 177, BEMHIEI S 27 I, BEWFH O A7 L)

5) Information Communication Technology Course (FE5E T L%, B -#E T, @EHFHR1LF)

6) Advanced Materials and Chemicals Processing Course (4§ - =53 +WE, (L5 L%, MBI LY (87

Ty 7RG, WY, WERY)
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