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Special Subjects of the Department of Informatics

Field

Subject
Code

Subject

Credit

Content of subject

Foundations of Informatics

20DIFa01

Logic in Computer Science

Type theory gives a fundamental framework for
programming languages and software specification. This
course will introduce type theory and give its explain in a
mathematically rigorous way.

TATSUTA Makoto

20DIFa02

Theory of Numerical Methods

We will study numerical linear algebra, which has
fundamental importance in scientific and engineering
computing. In particular, we will focus on numerical
methods for eigenvalue problems, with an emphasis on
algorithms and their mathematical analysis.

HAYAMI Ken

20DIFa03

Basis of Information Processing
in Life Systems

Series of lectures on information—processing in life
systems from molecules to populations.

20DIFa04

Algorithm

Explain basic concepts and techniques on algorithm, which
is the theory of the way of compute, by showing
applications in the real world, from the view point of
algorithms theory.

UNO Takeaki

20DIFa05

Mathematical Linguistics

This course investigates various types of grammar
formalisms that are used for formal description of natural
language, with a particular emphasis on the formal
properties and efficient parsing algorithms concerning so—
called “mildly context—sensitive” grammar formalisms,
including tree—adjoining grammars and multiple context—
free grammars. Time permitting, we review some ongoing
work on abstract categorial grammars, a recently
introduced formalism that captures syntax and semantics
within a single framework using lambda calculus.

KANAZAWA Makoto

20DIFa06

Discrete Mathematics

Discrete mathematics has become popular in recent
decades because of its applications to computer science.
Concepts and notations from discrete mathematics are
useful to study or describe objects or problems in
computer algorithms and programming languages.

KAWARABAYASHI
Ken-ichi

20DIFa09

Mathematical Logic

An introductory—intermediate level course in mathematical
logic. Topics are chosen among those related to
applications of logic in computer science.

20DIFa10

Quantum information systems

This course focuses on implementations of quantum
information devices and systems. It covers most recent
guantum information device designs and system
architecture. We study the elements necessary for
quantum information device design, which includes gate
operation, error correction, as well as the quantum control
required. As quantum systems, we cover quantum
sensors, quantum repeaters, and large—scale quantum
computers.

NEMOTO Kae

20DIFaltl

Quantum Computation

Introduction of elementary mathematical thory of quantum
information. Namely, we deel with entanglement, data
compression, and state estimation.

MATSUMOTO Keiji

20DIFa13

Modern Cryptography

This course will introduce basic concepts in modern
cryptography.

20DIFa14

Computational Neuroscience

Computational neuroscience aims to understand how the
brain transmits information and develop a computer
program that has the same function of the brain. This
course will introduce the methodology of computational
neuroscience.

KOBAYASHI Ryota

20DIFa15

Sublinear Algorithms

“Efficient” algorithms have meant polynomial—time
algorithms. As the data size is increasingly large, however,
even polynomial—time algorithms could be too slow. To
handle such large data, “sublinear algorithms” have been
developed in the last decades, where sublinear means less
than linear. This course will cover theoretical foundations
of sublinear—time algorithms as well as their applications
to practical problems such as the analysis of web/social
graphs.

YOSHIDA Yuichi

20DIFa16

Optimization Theory

This course is an introduction to optimization theory with
an emphasis on linear programming, nonlinear
programming, and convex optimization. Other optimization
methods are discussed as time permits.

KISHIDA Masako
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Subject
Code

Subject

Credit

Content of subject

Foundations of
Informatics

20DIFal7

Graph Algorithms

A graph is a representation of connections between
objects, and various problems can be formulated on
graphs.

This course will introduce algorithms for graph problems
from basic ones to advanced ones.

IWATA Yoichi

Information Infrastructure Science

20DIFb03

Algorithmic Market Design

Market design is a field of research that considers how to
design rules of markets, such as matching and auction
markets. Through game—theoretic analysis, this field aims
to design market rules that yield socially desirable
outcomes, while each participant acts selfishly. In this
course, we learn theory and applications of market design,
while laying emphasis on its algorithmic and discrete—
mathematical aspects.

YOKOI Yu

20DIFbO1

Computer System Design

This course will focus on (1) advanced computer
architectures, high—end microprocessor, implementation
technologies on processors, and (2) fault—tolerant system
architectures and techniques for error recovery, error
detection, automatic test pattern generation, and formal
verification, all of which are indispensable for designing
highly—reliable high—performance computer systems.

YONEDA Tomohiro
GOSHIMA Masahiro

20DIFb02

Information and Communication
Systems

This course provides an introduction of the principle,
algorithms, system architecture, and performance
evaluation methods of information and communication
systems.

JI Yusheng
ABE Shuniji
FUKUDA Kensuke
KANEKO Megumi

Software Science

20DIFc01

Distributed Systems

This lecture address several recent topics in distributed
algorithms and software technologies for distirbuted
systems.

SATOH Ichiro

20DIFc02

Data Engineering

This course overviews basic theories for data analysis and
processing and studies the recent progress in text mining.

TAKASU Atsuhiro

20DIFc03

Software Engineering

Understanding the importance of software dependability,
getting familar with various methods to achieve requested
dependability levels of systems, and obtaininging basic
skills necessary to study related issues in new software—
rich systems such as CPS, IoT, or SoS. Lectures with
excersizes combined.

NAKAJIMA Shin

20DIFc04

Signal processors

In this course I will explain the basic concepts of digital
signal processing. Also explain the current status of the
art of signal processing hardware architectures.

HASHIZUME
Hiromichi

20DIFc05

Probabilistic Models in
Informatics

The focus of this course is probabilistic models that play
important roles in informatics for the modeling of real
world data. This course deals from the basics to the
application of probability theory, and discuss important
topics for using probabilistic models such as learning and
evaluation.

KITAMOTO Asanobu

20DIFc06

Constraint Programming

Concepts, theories, technologies, and applications related
to constraint programming, which is a programming
paradigm based on the declarative specification of
problems, are discussed.

20DIFc07

Service—Oriented Computing

Argue concepts, realization techniques, and applications of
web services and clouds with overview of principles,
fundamental theories and techniques primarily about
distributed computing and XML.

ISHIKAWA Fuyuki

20DIFc08

XML Databases

This course overviews fundamental theory and techniques
of XML Databases, and surveys state of arts in this
research area.

KATO Hiroyuki

20DIFc09

Database Programming
Languages

This lecture overviews programming languages suitable for
data—intensive processing, such as query processing of
database systems, along with their theoretical background,
implementations and research trends.

20DIFc10

Mathematical Structures in
Programming

This course discusses the mathematical structures in
programs and explains how mathematical reasoning plays
an important role in designing efficient algorithms and
constructing correct programs.

HU Zhenjiang

20DIFc11

Software Development Process

Software development process provides a systematic way
to develop software. This course introduces a lightweight,
object-oriented software development process called
ICONIX to learn how to model software according to the
process, and to put it into practice.

TEI Kenji

20DIFc12

Fundamentals of Web
Application Development

In this lecture, students learn web application
fundamentals and how to develop basic web applications.

SAKAMOTO Kazunori

20DIFc13

Programming Languages and
theory

In this class we learn the foundation of programming
languages and implement a small programming language.

TSUSHIMA Kanae

- 189 -




MEa—F

® ¥ % B

BifL

EEHBORSE

By %A

RN A L% #

20DIFdO1

ATATEE

TERAT A7 & RO L TEBERDE R - B DOVTHER
T %, BARMICIE. (FBAT AT ORXWLGEERTHDT
FREHRS O DR - BT . KEDATATHERENE
BIITIRS T DI/ - HiflT . R - REITEWATATEE
A-RET 5= DER - BT, CGITKBEDaTIIAVT
IVERST=-H DR -l YWEI AL —2ar Do
DB SR - XM EFEMY LTS,

20DIFd02

AT TINIBERE

ATATRIBOERITEHDODERRAIC DT, /12—y
RBERSSMMESNEBEEREPOLICERES LS,
NODEERIT, F]HATATERITL, FHEMHLRY.
ZHELOVBICERT D-OITIERMELEVDENTH D, i
BIISUEE OREERT . BEEREFZERICLREL
THBHIET, FYEBRERDD,

20DIFd03

A T4 TR

ATA4T7RBOGEAGIELT, HIZ. REBFREZEZEICH
HUEHSBEBATATICEELT, ZOMNIE, f#47. N
I-#R&E. EfE. k. EROE=OOFEMEE S, BRM
121&, v Ea1—42-E2aVIc & REENSDIRTIEHE
B.aAVEA—5 T STV RIZKBERERGEEIZDN
T, BEARELZIILOVALERZATERT S, b2, 2
hoZ#H & 815 ER BRI T Hfi(computational
photography, inverse rendering )P BR{% O EHE{ma% B it
DERMBZ 0T ERIOVWTHLERT S,

BR RER
& LFEY
%ERE ¥
CHEUNG Gene
ZHENG YinQiang

20DIFd04

AVBSYTATATAT

ABETIE. NHEBBRAT L, BEY, ABRTO*
SEITBFEATATDOMAITDONTIRS HIT. —HTh
HABDORM P SHFELREITEEL, ZOET Y
7B B0 BN, SHlEGE . BRMAFED
RISMORBETE ., FHRRLeT—=07 . TEXEE
BEDT—ITBILTHENT S,

4
NG
LI
Yu Yi

¥
2 ER
6=

IE—

ER SN BE

20DIFe01

AT RIReE R

ATHEEOER, LITRSICRPMBORBREERICD
WTERR Y B,

#FE RE

20DIFe02

HEmH

ATHEEIZE T2 RERICOVNT, ERER. EE. &
FRIZDLTHEA,

g3

20DIFe03

HMBHERATL

REETRAA—FUNEBLTHERBEERT 51
HOEMOEREGRAIZTDONTEE T S, AR
ELTERYTAYIWeb, o hAD— HERVFT—OD
AHERYEFS,

20DIFe04

Ea—< I—UhUARSY
av

HA(E2A—I I —Dx MRS 30)I2D0VT. 7
DEBES . HiEMR, AGICDOWNTERA, BiRd 5,

L E#

20DIFe05

ISRE—HT

AEETEH MFRROE-HDISRAI—DHDT—<%E
mYEEHR L. ZALOMBEERS, 7TV r—ave
YR—MNIBBELGT—ABELELIC, VTRI— LB
HEBBRET %, IS BT 2SFSELFEDRT—
SEUTALBEARREEICET ST —ARBOEELTIL

YR LMFREHRRIEE S 5,

HOULE Michael E

20DIFe06

BHFEICELT, RER, FIRIXFE, SWMGEE
WY LI, 20ER. IEA. REITOVWTERT %,

M BEAED

20DIFe07

HEEQORTAOR

ABEERTIE. 7OF2I—5%H5. EHADDTAREZ
XELEBTIMEI - L TOMEEARYDE
BRITOVWTHRL S, DELLIZEAMERTMERC.
FNODMAVATLELTDYINIZF IR, Y RT L
BHER. SREMICONTERT 5.

20DIFe08

BASHELE

e B

COI—ATHE, BRSRAE, § AHEH B L3
HRANS ANMD S BERRT 59 BOXRHMER
2%, BENBICE, QADST 1T, BEST. BATT
WTUR L, XiETA—RUR L, SERDEEARH, 7
il 2FE. BASBEORREBLENEEND,

- 190 -




Field

Subject
Code

Subject

Credit

Content of subject

Multimedia Information Science

20DIFdO1

Digital media infrastructure

The goal of this course is to provide a general view of
basic theories and techniques on information media. The
topics include (i) theories and techniques to manipulate
textual information that is one of the basic elements of
information media, (ii) those for large—scale processing of
multimedia information, (iii) those with regard to media
security for fair use of multimedia content, (iv) those for
handling visual contents based on computer graphics, and
(v) those with regard to numerical analysis for physics
simulations.

ECHIZEN Isao
KATAYAMA Norio
ANDO Ryoichi
TAKAYAMA Kenshi
AIZAWA Akiko

20DIFd02

Fundamentals of Media
Processing

This course explains the overview of the basic
technologies related to whole aspect of media processing
especially pattern recognition theory and signal processing
theory. These technologies are indispensable for media
analysis, feature extraction, media conversion, and so on.
Project works such as video information processing will be
assigned upon necessity to deepen the understanding.

KODAMA Kazuya
IKEHATA Satoshi
MO Hiroshi

SATOH Shin'ichi

20DIFd03

Applications of Multimedia
Processing

As an application of media processing technologies, this
course focuses on image media and gives the overview of
latest topics on image processing, analysis, editing, video
compression/transmission and visualization. The topics
include (i) 3D information reconstruction from images
using computer vision techniques, and (ii) realistic
visualization of 3D information using computer graphics
techniques. Computational photography and inverse
rendering are also discussed which are developed by
combining computer vision and computer graphics
techniques. The basic concept & methodologies of video
compression and transmission over heterogeneous
networks are also covered.

SUGIMOTO Akihiro
SATO Imari
GOTODA Hironobu
CHEUNG Gene
ZHENG YinQiang

20DIFd04

Interactive Media

In this course participants will be introduced to media for
human—machine and human—human interaction on which
the course focuses cognitive and social aspects. The
course will cover a broad range of topics including user
modeling, techniques for experiments, methodologies of
qualitative/quantitative analysis and evaluation, and case
studies, such as designs of interaction in information
retrieval, e-Learning systems, and spoken dialog.

ARAI Noriko
AIHARA Kenro
ONO Nobutaka
YAMAGISHI Junichi
Yu Yi

Intelligent Systems Science

20DIFe01

Logical Foundations for Artificial
Intelligence

The principles of Artificial Intelligence are studied. In
particular, symbolic representation of knowledge and
inference are investigated in detail.

INOUE Katsumi

20DIFe02

Reasoning Science

We study theoretical foundations of advanced reasoning
such as nonmonotonic reasoning and its implementation
and applications.

SATOH Ken

20DIFe03

Knowledge Sharing System

Firstly the concept of knowledge sharing is identified. Then
key techniques are introduced; Semantic Web, Ontology
and Social network analysis.

TAKEDA Hideaki

20DIFe04

Human—Agent Interaction

This course will introduce fundamental concepts,
methodologies, and applications of HAL

YAMADA Seiji

20DIFe05

Cluster Analysis

This course deals with the theoretical and practical issues
surrounding the topic of cluster analysis for knowledge
discovery. A comparative review of clustering strategies
will be presented, as well as their applications, and the
data structures needed to support them. Particular
attention will be given to the implications of data
representations and algorithmic design choices on the
scalability and applicability of the various approaches
studied.

HOULE Michael E

20DIFe06

Machine Learning

In this course, we will discuss theoretical and practical
aspects of machine learning. We study several machine
leaning techniques including decision tree, naive Bayes and
SVM.

ICHISE Ryutaro

20DIFe07

Intelligent Robotics

This course studied synthesis of intelligent robots which
act as physical support agents in real world and daily life
environments. Following elemental technologies, software
engineering, system synthesis and applications are
discussed.

INAMURA Tetsunari

20DIFe08

Natural Language Processing

This course aims to introduce the fundamental techniques
of natural language processing (NLP), i.e. the study of
human languages from a computational and engineering
perspective. Topics include part—of—-speech tagging, lexical
analysis, parsing algorithms, grammar formalisms, word
sense disambiguation, evaluation issues and machine

learning of natural language.
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Field

Subject
Code

Subject

Credit

Content of subject

Intelligent Systems Science

20DIFe09

Psycholinguistics

This course discusses psycholinguistic models of how
natural language organizes discourse. The discussion will
focus on the phenomenon called speech act and
therelationship between speech and speech—accompanying
spontaneous gestures. We further cover the implications
of the data and the potential applications of the theories
not only to psycholinguistics, but also to other adjacent
areas of study such as cognitive sciences and informatics.

20DIFe10

Intelligent User Interfaces

Three—dimensional (3D) virtual worlds like “Second Life”
and OpenSimulator refer to online environments that
simulate physical spaces, where users can meet in the
form of avatars. This course will explore the potential of
virtual worlds for scientific research.

PRENDINGER Helmut

20DIFel1

Intelligent Web Systems

This lecture will introduce semantic web technologies and
web mining technigues.

OHMUKAI Ikki

20DIFe12

Communication Environments

We exchange various kinds of information and establish
human relationships not only in face—to—face conversation
but also in talk via mobile phone, internet environment, and
so on. This course describes a diversity of communication
studies and the methodologies to discuss about
communication environments in our daily lives.

BONO Mayumi

20DIFe13

Syntactic/semantic parsing

Lecture

*This course introduces theories and technologies for the
automatic analysis of syntax and semantics of natural
language, and its applications in natural language
processing.

MIYAO Yusuke

20DIFe14

Econophysics

You can learn the basic concepts and analysis techniques
for macroeconomics, econometrics, and statistical physics
to be useful in information science. I will explain the Big
data and modeling for social phenomena.

MIZUNO Takayuki

20DIFe15

Data mining

This course introduces data mining from theory to
practice.

SUGIYAMA Mahito

Information Environment Science

20DIFf01

Digital Publications

Students will study on digital information resources from
the viewpoint of information environment through lecture
and case study.

OYAMA Keizo

20DIFf02

Information Retrieval

Principles and methods of information retrieval. An
examination of the central concept in Information
Retrieval, methods, consideration for the relationship to
user’s context, retrieval purpose, task and need as well as
characteristic of information objects.

KANDO Noriko

20DIFf03

Governance among humans,
technology and social system in
the ICT society

Information Institution with a focus relationships between
information and communication technologies and legal
social systems, including issues on how cutting edge
technologies and services influence on legal systems and
vice versa, will be discussed into a vision of the future of
information institution.

20DIFf04

Scholarly Information Databases

With a focus on scholarly information which is leading
developments in database applications, various aspects of
the scholarly information databases are discussed in
conjunction with the state of scholarly communication
systems.

20DIFf05

Academic Information
Environments

Research papers written by researchers, experiment data
or statistical data used for researches, metadata for these
productions and related resources are defined as
academic information in this lecture. Universities,
academic societies, publishers, libraries and some other
sectors have rolls in production, accumulation,
dissemination and sharing of academic information. This
structure of academic information flow is now facing
change by the digitization. This course analyzes the
situation and studies social and economical environment
of academic information.

20DIFf06

Information Society

This course will introduce basic theories in political
communication and social psychology that are essential
for understanding political phenomena in information
society.
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Subject

Field Code Subject Credit Content of subject
This course focuses on methodology and case analysis of
the scientmetorics for measuring scientist’'s research
20DIFf07 [Methodology of Scientmetrics | 2 [2Ctvity. research trends and development of science. We o117 A Masaki
discuss technique to extract internal factor to explain the
characteristics of the empirical distribution with comparing
a mathematical model in natural science.
This course focuses on how E-business including
20DIFf08 |ICT-enabled Business g |Flectronic Commerce or Electronic Money affects the 15 ApA Hitoshi
economic activity or social structure. Some of the
lectures will be given by guest lectures.
o We analyse network industries qualitatively and/or
o 20DIFf09 |Information Economics 2 quantntatnvel_y that _are expande_d _afta_er mfor_matlsatl_on and
.g understand institutions and policies in the information and
(%) network society.
':c; A record is a type of information which is produced and
£ managed through business process of any kind of
§ organizations, including governments, corporations,
S schools, universities, NGOs, and so on. Records
i 20DIFf10 |Records Management 2 management is a research and practical field concerning
_5 management, storage, and usage of such records. This
® course will introduce basic theories, methodologies and
§ practices of records management.
kS Bibliometrics has become a standard tool of science policy
and research management in the last decades. All
significant compilations of science indicators heavily rely
Introduction to Statistical on publication and citation statistics and other, more
20DIFf11 Methods in Bibliometrics 2 sophisticated bibliometric techniques. This course aims to SUN Yuan
introduce the underlying statistics, together with related
multivariate analysis methods, and information theory
especially focusing on entropy and mutual information.
This course overviews about variety of scientific terms.
. Based on the structural analysis of composite terms, and
20DIFf12 [Terminology 2 statistics of terms in text corpora, importance of terms
and relationships among terms are discussed.
90DIF<01 Research in Informatics for PhD 1 This course gives discussions and advices for writing a
77 lthesis TA PhD thesis.
Research in Informatics for PhD
90DIFg02 thesis 1B 1
Research in Informatics for PhD
90DIFg03 thesis T A 1
Research in Informatics for PhD
90DIFg04 thesis TIB 1
90DIF£05 Rese.arch in Informatics for PhD 1
thesis TA All professors
90DIF 206 Research in Informatics for PhD 1 P
EY0 lthesis B
Research in Informatics for PhD
90DIFg07 thesis TVA 1
Research in Informatics for PhD
90DIFg08 thesis IVB 1
Research in Informatics for PhD
90DIFg09 thesis VA 1
Research in Informatics for PhD
90DIFg10 thesis VB 1
90DIFe11 Seminar on Basic Knowledge in 2 This course gives discussions and seminars in order for
g Informatics T A students to acquire basic knowledge and skills which are
90DIFg12 Semlnarlon Basic Knowledge in o [necessary for research in Informatics.
Informatics I B
- - - All professors
90DIFg13 Seminar on Basic Knowledge in 2
Informatics TA
Seminar on Basic Knowledge in
J0DIFg14 Informatics II B 2
90DIF15 Research in Informatics for 1 This course gives discussions and advices for writing a
g Master Thesis I A master—thesis—level research paper.
90DIFg16 Research in !nformatlcs for 1
Master Thesis I B
- - All professors
90DIFe17 Research in Informatics for 2
€17 [Master Thesis TA
90DIFg18 Research in Informatics for 2

Master Thesis 1B

Underline [mandatory]lmeans graduate students of informatics department must take these.
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Common Specialized Subjects of the School of Multidisciplinary Sciences

Subject
Code

Subject

Credit

Content of subject

10SMS001

Introduction to Statistical
Modeling I

Data obtained from the real world are diverse and
complicated, and the characteristics change over time, and
the amount of data also becomes huge. It is required not
to classify such data but to clarify basic characteristics of
information sources and to construct effective analysis
methods based on modeling.

In this class, students learn the basis of statistical science
including the stochastic process, the probability
distribution, and Bayesian theory, and then learn
nonstationary signal analysis method which is used in field
data.

Furthermore, we consider signal generation and control in
the lives, especially neural system.

10SMS002

Introduction to Statistical
Modeling I

Students learn about the configuration of time—series
analyses and various other types of dynamic statistical
models of time, space, and spatiotemporal phenomena, in
accordance with their purposes. Students also study
statistical inference systemically, using data—based
evaluations and theories and applications of forecasting,
control, and management, based on inference, as well as
optimization algorithms for creating necessary computing
programs.

All the teaching staff
in the field of
Statistical Modeling

10SMS003

Introduction to Data Science I

This course deals with practical data analysis methods
widely applied in scientific investigation and research,
involving practices using statistical software R.

10SMS004

Introduction to Data Science II

The lectures are centered around information theory and
statistics, covering statistical models, likelihood, maximum
likelihood method, entropy and information quantity, Akaike
information criterion, and model evaluation.

All the teaching staff
in the field of Data
Science

10SMS005

Introduction to Statistical
Inference 1

The lectures in this subject explore fundamental concepts
relating to theories of statistical inference. More
specifically, the subject covers the fundamentals of
probability theory, statistical inference theory, asymptotic
theory, linear models, and Bayesian statistics.

10SMS006

Introduction to Statistical
Inference II

The lectures in this subject explore fundamental concepts
relating to theories of statistical inference. More
specifically, the subject covers the fundamentals of
probability theory, statistical inference theory, asymptotic
theory, linear models, and Bayesian statistics.

All the teaching staff
in the field of
Mathematical
Analysis and
Statistical Inference

10SMS007

Computational Methodology in
Statistical Inference 1

The lectures cover fundamentals of computational
inference such as applied linear algebra, matrix differential
calculus, large—scale linear computing, theory and
algorithms of optimizaiton, state space representations of
dynamical systems and canonical forms.

10SMS008

Computational Methodology in
Statistical Inference I

This course deals with statistical models in machine
learning and computational methodologies for treating
such models. Topics include graphical modeling, hidden
Markov model, hierarchical Bayesian models, EM
algorithms, variational Bayesian algorithms, and Markov
chain Monte Carlo methods.

All the teaching staff
of Department of
Statistical Science

10SMS009

Introduction to Polar
Multidisciplinary Science

Introduction to Polar Multidisciplinary Science describes
how the Japanese scientific obserevations in the polar
regions have initiated and developed into Multidisciplinary
Science, i.e., Polar Science, from historical, social and
logistic_engineering point of view.

All professors in Polar
Science

10SMS010

Introduction to Advanced Earth
Science [

10SMSO011

Introduction to Advanced Earth
Science II

Topics from each research discipline are studied with
special interest of international circumstances.

Academic staffs in
Polar Science

10SMS012

Introduction to Earth’s
Metrology

To assess the natural environment of the polar regions,
various means of geophysical observation are necessary,
most notably remote sensing techniques using artificial
satellites. It is also very useful to know how, over the long
course of human history, people managed to measure such
things as time, geographical location, distance on the
Earth’ s surface, and how developed devices enabling
these to be measured with enhanced precision. This
subject explores the history of various kinds of
geophysical measurement and discusses the current
technological status and future developments.

Koichiro Doi

10SMS013

Measurement of space and
atmosphere

The subject explains the methodology of measuring upper
atmosphere environment and phenomena arising there by
means of ground—based observation instruments, remote
sensing from the ground, in—situ and remote sensing
observation from the spacecrafts.

All the teaching staff
in Upper Atmosphere
Physics group
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Subject

Subject Credit Content of subject
Code
The world ocean covers approximately 70% of the earth’ s
surface and has an average depth of about 3,800 m. The
Ocean provide a vast living space for marine life. This
subject explores various types of marine environmental
systems, in particular through the biological processes
10SMSO014|Marine Ecology 2 |associated with plankton community of the pelagic Ryousuke Makabe
ecosystem. Sampling and observation of marine organisms
at sea will be carried our as a field course.
This subject is designed to provide a fundamental . .
L . . Hiroyuki Enomoto
. . grounding in the physics and chemistry needed to .
Introduction to the atmospheric L Shuji Fujita
10SMS015 . . 2 |understand phenomena occurring in the atmosphere, . .
and hydrospheric sciences Shuki Ushio
cryosphere and ocean of the Earth. . .
Naohiko Hirasawa
10SMS016 Intrgductlon to Mathematical 2 Basic knqwleflge of mat.hematlcal logic, in particular, first— TATSUTA Makoto
Logic order logic will be explained.
We explain the fundamentals of algorithms that are used in
10SMSO017|Introduction to Algorithms 2 |programmming, and design of the methods for solving the |Uno Takeaki
models.
This course will be an introduction to the field of quantum
information and computing. No prior knowledge of quantum
information will be assumed, so is suitable for those who
are interested in learning about this topic with minimal
background. We will start by describing elementary aspects
of quantum mechanics, such as Schrodinger’'s equation,
Hilbert spaces, superposition, and measurement. These
concepts will then be applied to quantum gates and
Quant inf i d circuits, discussing various operations that would take N to K
10SMs018|4an utm Information an 2 |place in a quantum computer. Several quantum algorithms Mertno 0 taeK
computing that perform tasks faster than classical algorithms will be atsumoto Reul
discussed.
The concept of entanglement will be discussed, along with
applications such as quantum teleportation. Some of the
extensions of classical information theory to its quantum
counterpart will be discussed.
The completion of this lecture course is required to take
any advanced courses on quantum information related
subjects.
This course gives lectures on theory, implementation, .
application and future directions of the high performance Aida Kento
10SMS019|High—-Performance Computing 2 . o Koibuchi Michihiro
computing technology utilizing supercomputers, PC
. . . . Takefusa Atsuko
clusters, on—chip multiprocessors and grid computing.
This course will discuss information and communication
network architectures, including
(1) advanced netw.orkmg techr.wlogles and networ!« . Urushidani Shigeo
. . systems technologies for a variety of telecommunication e
Information Sharing System . Takakura Hiroki
10SMS020 Architecture 2 |network services, Kurimoto Takashi
(2) circuit switching and packet switching, network
layering and each layer’s function.
The course will also
and (3) Security Technology.
Introduction to Software Th!s course presents. two main themes in Softvyare All professors in
10SMS022] . . 2 |Science, representation of software (programming and .
Science [ . Software Science
modelmg) and software systems.
Introduction to Software Th!s course pr.esents basic knowledge of Software All professors in
10SMS023|. . 2 |Science focusing on the data management, data .
Science I ) . Software Science
processing, and data analysis.
This lecture is an omnibus lecture series by the all faculty .
. . . . \ . ) All professors in
Introduction to Multimedia members of Multimedia Information Science. The course . .
10SMS024 . . 2 ) . . . Multimedia
Information Science will cover a broad range of topics of Multimedia . :
; . Information Science
Information Science.
This course gives knowledge on fundamental fields, Al, soft|Inoue Katsumi
computing, cognitive science, natural language processing |Yamada Seiji
10SMS025 Introductlon.to Intelligent 2 for intelligent systemsb science. Inamura Tetsunari
Systems Science I Ichise Ryutaro
Miyao Yusuke
Houle Michael
This course gives knowledge on fundamental fields, such |Satoh Ken
as advanced reasoning, agent technology, natural language |Takeda Hideaki
. . processing and interface for intelligent systems science. |Prendinger Helmut
10SMS026 Introduction to Intelligent 2 Omukai Ikki

Systems Science II

Mizuno Takayuki
Bono Mayumi
Sugiyama Mahito
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Subject
Code

Subject

Credit

Content of subject

10SMS027

Introduction to Information
Environment Science 1

As the progress of information technology, interaction of
society, technology and information is facing great
changes. This course introduces researches on creation,
distribution, usage and storage of information. Participants
are expected to understand the issues and trend of
researches on the relationships between information and
society.

All professors in
Information
Environment Science

10SMS028

Introduction to Information
Environment Science I

As the progress of information technology, interaction of
society, technology and information is facing

great changes. This course introduces researches on
creation,distribution, usage and storage of information.

All professors in
Information
Environment Science

10SMS029

Academic Communication

In this course the fundamental knowledge that will be
required for scientific communication in academic
activities for researchers is discussed. Topics include
such as role of postgraduate education, significance and
meaning of research, originality in research, goal of
research, establish of research, how to write and read an
academic paper, presentation method, culture and science,
science and technological ethics, research collaborations.

10SMS030

Intellectual property rights

This course provides a basic grounding in intellectual
property rights generated during the course of research.
Students will consider intellectual property rights, and gain
an understanding of typical intellectual property such as
patents and copyright.

10SMS031

Research, Development and

International collaboration in a

changing world

The increasing importance of science and technology in a
modern society explain why measuring R&D expenditures
is vital for performance evaluation. Measuring science and
technology expenditures is more complicated than with
services, manufacturing or investments, even for a single
country. It becomes increasingly difficult when you need to
combine statistical data from several countries. Moreover
how to measure the output of R&D activities is also a
cumbersome problem. These series of lecture will give
some of the “keys” to overcome these difficulties.

Angelino Henri

10SMS032

Presentation in English I

1) Training of presentation and discussion in English based
on student’ s research topic etc.

2) Training of writing English articles, abstracts and
presentation slides.

3) Training of reading, self-expression and discussion
using appropriate English texts.

10SMS033

Presentation in English II

1) Training of writing English papers.

2) Training of presentation and discussion in English based
on student’ s research topic etc.

3) Training of reading, self-expression and discussion using
appropriate English texts.

Teaching staff of the
school, teachers from
outside

10SMS034

Introduction to information
security infrastructure

Information security technology, service, system, rule, and
law give a fundamental framework for providing ICT
(information and communication technology) systems and
services. This course will introduce information security
and give its explain in an ICT governance way.

Echizen Isao
Takakura Hiroki
Okada Hitoshi

10SMS021

Applied Linear Algebra

We will give an overview of the fundamentals of linear
algebra and introduce some applications.

Hayami Ken

Ono Nobutaka
Gotoda Hironobu
Satoh Shinichi

10SMS035

Introduction to Big Data
Science

This course will introduce basic concepts and
methodologies of large scale data processing, analysis,
security, and visualization by discussing relevant
applications.

Professors
related to Big Data
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