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About Chubu University Academy of Emerging Sciences

Toward the Emergence of Novel Scientific Fields

The term “emergence” refers to phenomena in which a collection of interacting components forms a complex system, resulting in qualitatively novel

behaviors that transcend naive expectations based on the capabilities of the individual components. The concept of emergence is widely used
across fields such as physics, life sciences, and sociology.

The Chubu University Academy of Emerging Sciences (CUAES) aims to enhance the integration of distinct academic disciplines and
promote the "emergence of novel scientific fields" through collaborative efforts among researchers from diverse backgrounds. We

are also committed to educating the next generation about the excitement and joy of academic pursuits through various

outreach activities.

Outreach Activities
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Chubu Institute of Renamed to 50th anniversary of
Technology established Chubu University Chubu University

Chubu University Academy of
Emerging Sciences established
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Domestic and
International Academic Network
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Chubu University Academy Kyoto University Institute
of Emerging Sciences for Advanced Study
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Academic Exchange Agreement since 2016
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Collaborative network with domestic and
international research institutions

2024
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Dr. Atsuo liyoshi appointed Dr. Ichiro Tsuda appointed
as the first CUAES director as the second director
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Dr. Yasuhiro lye appointed

as the third director
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Vice Chair and Chancellor, Chubu University Educational Corporation
Director, Chubu University Academy of Emerging Sciences

Areas of Specialization:
Condensed Matter Physics
Ph D. (The University of Tokyo)
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Chubu University Academy of Emergent Sciences (CUAES) was established in 2016 on the basis of the Agreement between the Agreement
between Dr. IIYOSHI Atsuo, Chairman of Chubu University Educational Corporation, and Dr. YAMAGIWA Toshikazu, President of Kyoto University.
CUAES was established by inviting Prof. MORI Shigefumi, Distinguished Professor of Kyoto University Institute for Advanced Study and other
eminent researchers as its associate members. CUAES has since developed cutting edge researches especially in mathematical sciences and
related areas, lead by Prof. TSUDA Ichiro, Emeritus Professor of Chubu University and Professor of Sapporo City Collage.

Chubu University Educational Corporation is currently implementing public relations of its unique researches to the public. CUAES is positioned
as one of the flag carriers of academic branding.

Nowadays, mathematics and mathematical analysis are essential tools not only in physical sciences and technologies but also in other fields
including life sciences, social sciences and humanities. CUAES, in conjunction with the Center of Mathematics for Artificial Intelligence and Data
Science, is in a position to lead the research and education of mathematical sciences and information sciences in Chubu University. CUAES is
running “Mathematics Caravan” providing opportunities for pupils of Junior and Senior High School attached to Chubu University to get in touch
with the latest mathematical sciences.

While its in-house research activities are focused on mathematical science areas, CUAES also contributes to help researchers and students of
Chubu University widen their scope by holding the CUAES Seminar series in which front-line researchers of various fields are invited to give
lectures and discussions. CUAES also provides a lecture series entitled “Science and Technology and Society” offering opportunities for students
to get in touch with frontier academic knowledge of various fields.
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Faculty Members

T H & X H sayaka Tsuchida

Associate Professor, College of Science and Engineering
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Associate Professor, College of Bioscience and Biotechnology
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Visiting Professors
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Ikki Matsuda
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Visiting Professor, Chubu University Academy of Emerging Sciences
Professor, School of Computing, Institute of Science Tokyo
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ERBAEHFEHVMR LI -BR

Visiting Professor, Chubu University Academy of Emerging Sciences
Professor, Wild Research Center, Kyoto University
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Yoshimi Takeuchi
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Chair, Chubu University Educational Corporation President, Chubu University

Areas of Specialization:
Production Engineering
Ph.D (The University of Tokyo)
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Shigefumi Mori
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Director-General and Distinguished Professor, Kyoto University Institute for Advanced Study,
Kyoto University

Areas of Specialization:
Algebraic Geometry, Birational Geometry
Ph.D. (Kyoto University)
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Assistant to the Director and Associate Professor (Reserearch Administrator), CUAES, Chubu University

Areas of Specialization:
Research Administration, Comparative Cognitive Science
Ph.D (Kyoto University)
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Designated Senior Assistant Professor, CUAES, Chubu University

Areas of Specialization:
Computational Linguistics, Data Science on Animal Behaviors
Ph.D. (Massachusetts Institute of Technology)
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Ph.D. in Linguistics (Massachusetts Institute of Technology)
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Takayuki Watanabe
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Designated Assistant Professor, CUAES, Chubu University

Areas of Specialization:
Dynamical Systems
Ph.D. (Kyoto University)
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Vice President, Chubu University
Director and Professor, Chubu Institute for Advanced Studies
Director, International Digital Earth Applied Science Research Center

Areas of Specialization:
Earth Environmental Studies, National Land Studies,Spatial Information Science
Ph.D. (Nagoya Univeristy)
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m R Al HIET -2 I X 4— HEHIR
HEAEH ETIERIZE. ETARG. JIERIES. REEE. BARE

Designated Professor, Center for Mathematical Science and Atrtificial Intelligence, Chubu University

Areas of Specialization:
Quantum Information, Quantum Foundation, Mathematical Logic, Philosophy of Science, Cognitive Science
Ph.D. (Tokyo Institute of Technology)
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Deputy Director and Professor, School of General Education, Chubu University

Areas of Specialization:
Algebraic Geometry
Ph.D. (Kyoto University)
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Yutaka Hirata
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Professor, College of Science and Engineering
Director, Center for Mathematical Science and Atrtificial Intelligence, Chubu University

Areas of Specialization:
Bioinformatics, Neuroscience
Ph.D. (Toyohashi University of Technology)
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Associate Professor, Center for Mathematical Science and Atrtificial Intelligence, Chubu University

Areas of Specialization:
Computational Neuroscience
Ph.D. (Hokkaido University)
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Fumito Kawakami [=]:
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Associate Professor, College of Huminities, Chubu University

Areas of Specialization:
Developmental Psychology
Ph.D. (Tokyo Institute of Technology)
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Tomoko Nakanishi
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Trustee and Executive Advisor, Chubu University Educational
Corporation

Project Professor and Professor Emeritus, the University of Tokyo
Professor Emerita and Former President, Hoshi University

Auditor, Fukushima Institute for Research, Education and Innovation

Areas of Specialization:
Radio-plant Physiology
Ph.D. (The University of Tokyo)
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Executive Advisor and Visiting Professor, CUAES
Professor Emeritus, Chubu University and Hokkaido University
Appointed Professor, AIT Center, Sapporo City University

Areas of Specialization:

Mathematical Science: Chaotic Dynamical Systems, Complex
Systems, Computational Neuroscience

Ph.D. (Kyoto University)
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Trustee and Executive Advisor, Chubu University Educational
Corporation

Professor Emeritus, Chubu University and Keio University

Vice President, Tokai University

Professor, Department of Economics, Tokai University

Areas of Specialization:
Environmental Economics
Ph.D. (Keio University)
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Visiting Professor, CUAES

Distinguished Professor and Professor Emeritus, Hokkaido University
Research Adviser, Advanced Institute for Materials Research, Tohoku
University

Areas of Specialization:

Nonequilibrium Dynamics, Dynamical System, Mathematical
Materials Science

Ph.D. (Kyoto University)
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Keizo Yamaguchi
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Visiting Professor, CUAES

Auditor, Kyoto University

Former President, Hokkaido University
Professor Emeritus, Hokkaido University

Areas of Specialization:
Differential Geometry
Ph.D. (Kyoto University)
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Minoru Asada
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Visiting Professor, CUAES

Vice President, International Professional University of Technology in
Osaka

Specially Appointed Professor, Osaka University Institute for Open
and Transdisciplinary Research Initiatives, Osaka University

PI, Center for Information and Neural Networks, NICT

Areas of Specialization:
Cognitive Developmental Robotics
Ph.D. (Osaka University)
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Masashi Haneda
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Visiting Professor, CUAES

Professor Emeritus, The University of Tokyo
President, Toyota Foundation

President, Mishima Kaiun Memorial Foundation

Areas of Specialization:
History (World History)
Ph.D. (Université Paris-Ill)
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Visiting Professor, CUAES
Senior Professor and Professor Emerita, National Museum of
Ethology

Areas of Specialization:
Cultural Anthropology
M.A. (Kyoto University)
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Visiting Professor, CUAES
Director and Professor, Center for the Evolutionary Origins of Human
Behavior, Kyoto University

Areas of Specialization:
Cognitive Neuroscience
Ph.D. (Kyoto University)

7 B

RERFF &

REAFIEPEE RBAFEAMEREL
BREFRRET EEEL (REBAFE)
REBARFEREMITARBIEUIR.

E L FEH - iR o — iR R R,
RMRFE RN EIR LR T2022F » 53R

& {h=

Nobuyuki Kawai
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Visiting Professor, CUAES
Professor, Graduate School of Informatics, Nagoya University

Areas of Specialization:
Experimental Psychology, Cognitive Science
Ph.D. (Kwansei Gakuin University)
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Visiting Professor, CUAES
Professor, Research Institute for Electronic Science, Hokkaido
University

Areas of Specialization:
Cellular Physical Ethology
Ph.D. (Nagoya University)
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We promote creative and innovative research through collaboration
between early-career researchers at CUAES and senior researchers
inside and outside Chubu University.

FHH 3 seam

Takashi Morita
BN SIEERES. #NTEICEISIT 41T X
Designated Senior Assistant Professor, CUAES

Areas of Specialization:
Computational Linguistics, Data Science on Animal Behaviors
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MRICEVBATHET, S, HEL LEFRRIATLDR
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BEEROLEHEIFERAE. BARFHNLETINELTRY
TlEHNELA, BIMFNICRLYLENOEBFEETIVEE
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BRSRREZEGTIAEMNENFERERELTVET,
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Dr. Takashi Morita is a computational linguist, studying computational models
of human language learning. His research primarily focuses on the unsupervised
learning of speech recognition. Current industry-oriented machine learning
methods rely on text-annotated speech recordings for model training. However,
this approach is implausible as a cognitive model of spoken language
acquisition because humans acquire their native spoken language before
learning to read and write. Moreover, writing systems were developed relatively
recently compared to the evolution of spoken languages, and some existing
languages still lack orthography. Given these facts, a cognitively plausible model
of speech recognition should be capable of inferring a consistent symbolic
representation of speech from auditory data alone, despite substantial variations
among and within individuals.

Dr. Morita is also engaged in a machine learning-based analysis of animal
vocalizations. Similar to unwritten languages, text annotations for animal
vocalizations are inherently unavailable. Nonetheless, categorical representations
of these sounds are essential and useful for various statistical analyses, leading
researchers to classify animal vocalizations based on auditory/visual inspection.
Such manual classifications, however, are often criticized for their lack of
objectivity and reproducibility. Dr. Morita is addressing these concerns by
employing unsupervised machine learning techniques, yielding statistical
analyses of animal vocalizations without relying on manual annotations.

#*H 3 15T/ Takashi Morita

EE KB wamz

Takayuki Watanabe
BN hFRER

Designated Assistant Professor, CUAES

Areas of Specialization:
Dynamical Systems

BEERORANCT A LEEREECEIB [T 4 LN
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Dr. Takayuki Watanabe is interested in “random dynamical
systems” such that the rules of time evolution include random
elements. In deterministic dynamical systems, it is known that
extremely complex phenomena such as chaos and bifurcations arise.
At first glance, it may seem that randomness (or noise) mixed in with
these systems would make them even more complex, but this is not
always the case. He is mathematically studying this nontrivial
relationship between chaos and noise.

The theory of deterministic dynamical systems finds applications in
a wide range of fields, including engineering, natural sciences, and
social sciences. Through advancing the theory of random dynamical
systems, Dr. Watanabe aims to contribute to a much wider range of

fields that existing theories cannot handle.

. .
HHEZFE FHIEM. KF6h BRER. EEXEE HEBIH
Discussion with Dr.lye,the Director of CUAES

JEi8 K& 451EEhE Takayuki Watanabe
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We are offering general education courses at Chubu University, as well as special lectures at Haruhigaoka Junior High and High Schools,
with the mission of imparting the excitement and joy of research activities to the next generation.
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