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Data Science Approach to Information in Complex
we AEHEX  Systems

Assis. Prof.
Emi Yuda

We study information-theoretic frameworks and its applications to unravel the valuable information
from the data collected and generated from complex and diverse natural phenomena, social phenomena
and human activities, especially cases that are transient and difficult to process routinely.

(1) Collective dynamics and information theory of complex systems:

Looking at a flock of birds and fish, they behave in a complex way, as if they were a single multicellular
organism, exhibiting a well-organized movement or sometimes changing the state disorderly. We are
trying to reveal the information-theoretic structure and the control mechanisms of collective motion in
the group of animals based on the field measurement data. We are also interested in other examples of
complex phenomena including biological systems as the research subjects.

X
M
0]
vy}
@)
(-
z
M
(@)
c
o
®
@
S
z
O
<
c
M
n
™
@)
m
W
(
M
z
vy]
c
(]
o
vs)
<
BN
o
(&}
M
@)
o
m
_|

(2) Learning analytics in IT education and e-learning:

To practice effective education with IT or e-learning, it is necessary to improve instruction and
educational contents based on evidence. So, we investigate every different learning activities and
model them through developing applications and tools for actual educational fields. We also study on
methodology of analytics for these learning activities.

(3) Bio-medical big data analysis:

Various bio-signals are accumulated as big data, it is important to solve technical and ethical
problems for use. We analyze bio-medical time-series data such as ECG, pulse wave and acceleration for
development new evaluation method.
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Pursuing Advanced Computing Systems for Post-
Moore era

We research the principles, methodologies, and designs of both hardware and software which allow
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us to successively improve performance, usability, and productivity of computing systems even in the
Post-Moore era where semiconductor scaling becomes difficult or impossible due to the limitation of
the Moore's law. Regarding hardware, we research novel computing principles and architectures which
are appropriate in the Post-Moore era, starting with supercomputer ““Fugaku" which is the cutting-edge
high-performance computing system, and considering promising future advancement of semiconductor,
packages, and communication technologies.

In the software field, we will explore how to develop software that takes advantage of advanced
computer systems consisting of new computational principles and computer architectures. Unlike
current computers that execute all processes on a single architecture computer, advanced computing
systems need to allocate computing resources of the appropriate architecture according to the
characteristics of calculations. We will study programming frameworks and execution mechanisms to
automate this assignment and provide users with productive programming environments.
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System-wide spatial custom computing model and system architecture Advanced computing system with adaptive allocation of computing
example for the model. resources in a system.




