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Practical Data
Science

2.0

According to recent studies, the demand in
society for data scientists with broad
experience in data analysis is increasing.
The initial units will focus on the relation
among data science, basic mathematics and
statistics, and hypothesis testing for
actual data, aiming at the application to
computational algebraic statistics. In the
subsequent units, students will learn
theories and methods of analysis on the
basis of informetric data. Furthermore, the
nature of informetric data and sample-size
dependency of statistical measures will also
be discussed

Classes are offered
in Japanese in even-
years and in English
in odd-years,
respectively;
Special subjects for
Media Science
TEETRFERE.
RETRE.

S (F >S54 VHtA
)




0ATW127

Structured Data
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This course covers the processing methods
for structured data. We provide the
following two topics.

The first topic includes the basic concepts
of regular expression and automaton that are
required for processing structured data,
and the methods for syntactic analysis of
structured data. The second topic includes
query languages for XML, such as XPath and
XQuery, the methods for managing data
written in markup languages, e.g.,
semistructured database, and the basic
notion of graph data search and graph
schema.

Classes are offered
in Japanese in even-
years and in English
in odd-years,
respectively;
Special subjects for
Media Science;
Teacher Training
Course
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Information
Organization
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In this lecture, students will learn about
organizing methodologies to utilize various
information resources effectively. They
learn about information resource analysis
and its metadata description,
classification, and identification methods,
targeting information resources mainly
provided and shared via a network such as
WWW or digital library. This lecture also
discusses practical metadata descriptions
such as Linked Open Data, schema
definitions, and ontologies using RDF
Schema, OWL, SKOS, etc., for description.
addition, as methods of record
identification for electronic information
resources, the course explains the
identification method using appropriate
identifiers, data cleaning, and automatic
identification methods.

>

Classes are offered
in English in even—
years and in
Japanese in odd-
years, respectively;
Special subjects for
Library and
Information Science;
Teacher Training
Course
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Building on the fundamentals established in
“0AL5115 Special Lecture on Policy and
Planning Sciences I,” this course provides a
more advanced study how modern machine
learning is used in data analysis.

The course will initiate with a concise
summary of the “0AL5115” course content,
ensuring a smooth transition towards more
complex topics.

This course will continue to thoroughly
investigate several modern algorithms,
covering both supervised and unsupervised
machine learning. In addition to algorithms
learned in “0AL5115", the course will
discuss basic neural networks, including
deep learning.

A significant feature of the course will be
a study of automatic machine learning, a
dynamic area which greatly simplifies the
use of machine learning algorithms, while
preserving high predictive performance.

The course will conclude with principal
component analysis, a representative tool of
unsupervised machine learning that could
simplify the analysis of complex data sets.

In summary, this course provides an
intensive, advanced perspective of machine
learning, introducing practical and high-
demand skills for data analysis.
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Visualization is one of the most important |Classes are offered
technologies for visually representing in Japanese in even—
complex datasets —— from scientific/medical |years and in English
experiments, physics simulations to everyday |in odd-years,
human activity, etc. Visualized media via respectively;Special
the use of computer graphics techniques subjects for media
could enable the users gain a deeper science; Teacher
understanding of the data. This course will |Training Course
0ATW124 |Visualization 2.0 -2 discuss the fundamentals and applications of |FEZ 4 FERHE,
visualization, including scientific HETRE,
visualization technologies for scientific oS4 (FrTY
data and information visualization v REY)
technologies for social data. 3-D user
interfaces and augmented reality for
operating visualized media will be also
covered in this course.
A course designed to teach informatic Classes are offered
aspects of life. Measurement and modelling, |in English in even-
data storage, analysis and representation of |years and in
biological phenomena are discussed, focusing |Japanese in odd-
on genetic information, information years, respectively;
processing in living organisms, brain Special subjects for
activity and physiological signals. media science;
: . . . Specifically, bioinformatics methods to Teacher Training
0ATW125 BIOloglcal and Life 2.0 -2 Z=AB A3, 4 :é;;ﬁi)ﬁ Et, XH treat biological information, systems Course
Informatics HBARB biology approach to model living organisms, |FEE{EMERERE.,
physiological signal processing, auditory HETERE,
system and its modeling, and media art with |%fE
physiological information are explained.
Informatic principles and approaches in
modern biology will also be discussed with
related biological processes.
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‘Information practices’ is a new concept Classes are offered
involving human information interaction, and |in Japanese in even—
is discussed among various area, from years and in English
information behaviour research in Library in odd-years,
and Information Science to Human Computer respectively;
Interaction in Computer Science. The concept |Special subjects for
focused on the understanding of interaction, |Information
considering broader context (e.g., social Interaction; Teacher
context of users) than conventional Training Course
information behaviour researches. In this B REERE.
0ATW142 |Information Practices 2.0 .9 course, students learn the historical RETER¥E.
background of information practices *HE
research, which is originated with the
traditional information seeking and
retrieval research, user model of
information search based on log analysis and
laboratory experiment, and the methods of
model ling and predicting search engine user
behaviour, as well as their evaluation.
This course provides lectures on Human— Classes are offered
Computer Interaction (HCI). Basics of HCI in English in even-
for realizing natural interaction, and brief |years and in
overview of design, implementation, and Japanese in odd-
evaluation methodologies for building years, respectively;
interactive systems are explained. Special subjects for
Technological elements for intelligent Information
- . systems such as user interface (UI), Interaction; Teacher
0ATW144 Human Computer 2.0 -2 FNAB w3, 4 st ém,__;_’ﬁf robotics, computer vision and recognition Training Course
Interaction EE & 58 are in the scope. The course also touches on |No duplicated entry
recent research advancement in social with OATW13B
computing for supporting and augmenting FEBREERE,
human communication and information sharing. |EEETEE.
XE
Digital Humanities is aimed at obtaining Classes are offered
knowledge that could not be obtained by in English in even—
traditional methods by applying digital years and in
technology to human literary materials. The |Japanese in odd-
course provides lectures on text encoding years, respectively;
for the resources of the text, iconography |Special subjects for
analysis to consider the culture and society |information
of the time created from a drawing, and interaction
.. . FfE BIE, F1&/ |document analysis to apply natural language |[No duplicated entry
OATW147 Digital Humanities 2.0 2| RAAB K12 B, 12 &3 processing techniques to historical with OATW13C
documents. The course explains a method of |FEE{BIFERHE,
mapping descriptions of old maps and old RETRER%E.
documents to geographic information systems. |%fmE
The course introduces the International
Image Interoperability Framework (ITIF)
which is the standard for easily
distributing image files.
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Machine Learning and
Pattern Recognition

2.0

This course aims at enabling students to
develop an understanding of the fundamental
principles and practical use of machine
learning. The course is designed to examine
supervised and unsupervised learning methods
based on neural networks and Bayesian models
for essential techniques in data science
such as image recognition, document
classification and clustering. The course is
made up of a series of lectures - focusing
on fundamental principles (linear algebra
and probability theory). Hands-on exercises
are also provided to understand the
practical use of different machine learning
methods (e.g., pattern recognition of images
and text data). The course also introduces a
broad range of practical techniques, e.g.,
data mining applications and parallel
computing methods for large scale data.

Classes are offered
in Japanese in even—
years and in English
in odd-years,
respectively;
Special subjects for
Media Science:
Teacher Training
Course
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Recommendation
Systems
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Various aspects of recommender systems such
as methods, implementation, evaluation and
problems will be introduced. More
specifically, representative recommendation
methods such as user-based collaborative
filtering, item-based collaborative
filtering (association rules), content-based
filtering (which represents contents of
items as various numericals), knowledge-
based recommendation (which requires users
to show their interests) and hybrid
recommendation based on machine learning
using various information will be
introduced. How to measure appropriateness
of recommendation i.e. notion of precision
recall, novelty or serendipity for users
will also be shown

Classes are offered
in Japanese in odd-
years and in English
in even-years
respectively;
Special subjects for
Information
Interaction; Teacher
Training Course
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