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vol. 10, pp. 42--53, 2013.

2. Ryuji Yamazaki, Shuichi Nishio, Kohei Ogawa, Kohei Matsumura,
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of Humanoid Robotics (IJHR), vol. 10, no. 1, pp. 1350007 (1--
25), (2013).
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(1)Visual Computing
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1. Eric N. Bailey, Kazunori Miyata, Tetsuhiko Yoshida, "Gender Com-
position of Teams and Studios in Video Game Development,”
Vol.16, Issue 1, 42-64, Game and Culture, 2021

2. Naoki Kita, Kazunori Miyata, "Magic sheets: Visual cryptography
with common shares," Vol.4, No.2, pp.185-195, Computational
Visual Media, 2018

3. Kaisei Sakurai, Kazunori Miyata, "Modelling of Non-Periodic Ag-
gregates Having a Pile Structure," Vol.33, Issue 1, 190-198, Com-
puter Graphics Forum, 2014
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* Culture : EX{CIEE - thh <EZR 5505 - ffE>
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BR -BET—IEBITL. FZEBTAVSBELBEZEERV
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3. Liu, Yuizono (2020), Mind Mapping Training’s Effects on Reading
Ability: Detection Based on Eye Tracking Sensors, 20(16), 4422.
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1. Ryosuke Atsumi, Hideaki Kanai, Erwin Wu, and Hideki Koike: A Feature
Extraction Method for Classifying Beginner and Expert skier on a Ski Sim-
ulator using Deep Learning, ACM CHI2021 Workshop: Human Augmen-
tation for Skill Acquisition and Skill Transfer (HAA2021)

2. Hideaki Kanai: An Information-Sharing System for Multiprofessional
Collaboration in the Community-Based Integrated Healthcare System: A
Case Study of Nomi City in Japan, Chapter 17th in Business innovation
with new ICT in the Asia-Pacific: Case studies (Kosaka, M., Wu, J., Xing, K.,
Zhang, S.Y. (Eds.), Springer (ISBN 978-981-15-7657-7) (Sept- 2020)

3. H. MAULANA and Hideaki Kanai: Multi-criteria decision analysis for de-
termining potential agriculture commaodities in Indonesia, Journal of Engi-
neering Science and Technology (JESTEC), Vol. 15, Special Issue on The
3rd International Conference on Informatics, Engineering, Science and
Technology (INCITEST), pp.33-40, Taylor's University (Oct 2020)
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FREOIR2IC & DT - BELIHEOEEHRLE. YT LS A
LTE5NS GPS R EDMBEBR. V—> v W XT 4 7 DIEIRE
EEABADE BT AT, FERT. LB, B - BB
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N—2Z - BITXEXN—ZBITOME 1T £ 2 2B B0 EYR
KMEDILE, BAMEIFSHNE Vol.16 (2016), No.3, p.3
147-3 156

2. Gokon H., S. Koshimura and M. Matsuoka, Object-based Meth-
od for Estimating Tsunami-induced Damage using TerraSAR-X
Data, Journal of Disaster Research, vol.11 (2016), No.2, pp.225 -
pp.235

3. Gokon H., S. Koshimura, K. Imai, M. Matsuoka, Y. Namegaya and Y.
Nishimura: Developing Fragility Functions for the Areas Affected
by the 2009 Samoa Earthquake and Tsunami, Natural Hazards
and Earth System Sciences, Vol. 14, pp. 3231-3241, 2014
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cations, Volume 34, Issue 3, pp.59-67, 2014.
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LAM Laboratory
SLHARE

Simulation
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(#5245 ] Risk Engineering, Disaster Prevention, Critical and Social Infrastructure Protection
[#—7—F] Risk, Disaster, Resilience, Infrastructure, Analysis,

(LAM Chi Yung)
E-mail : cylam@jaist.ac.jp

Risk and Resilience Management

We welcome students with a good class degree in engineering or science, and interest/experience in numerical and data analysis. Good

written and oral communication skills in English are also required.

Students who graduate from our laboratory will acquire knowledge and skills regarding recognizing, assessing and managing the impacts of
emerging and systemic risks in society. We are concerned with catastrophes and how their impacts are nonlinearly cascaded, students will
then gain understanding of methodologies and integrated analytical techniques underlying the existence of various interdependencies and

complexities across our society.

[FEE e 2 - BiiE] Civil servant, consultant company, railway/ transportation/ engineering company

We are conducting research on modeling, analysis, and prediction
of risk cascades and resilience in infrastructure and socioeconomic
systems, including (but not limited to):

Risk Cascade Analysis and Prediction

We have applied statistics and probabilistic models to quantita-
tively identify the effects of various risk factors and its cascading
pathways in infrastructure systems and socioeconomic systems.
Complex network modeling and big data analysis approaches are
adopted to capture the nonlinear complexity of the interdependen-
cies among multiple causes and multiple results, so as to reveal
the causation of catastrophes on how and whether changes in the
risk factors propagate to effects (Fig 1).

i: impact CRF1

Case Case2 Case3 - Casen p: probability

I

chains of actions/
reactions resulting in
an incident/ accident

— gm g £ ) p=073
Z&t:? *E> ' ..Cm

4
Contributing Risk Factors (CFR)

Fig. 1 Sets of incident/accident chains and their transformed interdependent
network (with probabilities and impacts).

Resilience to Risks and Disasters

Resilience refers to the ability to recover from the adverse effects.
We have integrated information science with planning and man-
agement science to model the impacts of risks and disasters, and
to develop new evidence-based decision-making support systems
for societies with greater resilience to risks and disasters. This re-

search area explains the observed associations and sequences of
change mechanisms between risk factors and effects, so it covers
the study of prevention, preparedness, response, and recovery
from risks and disasters (Fig 2).

i

PR LA

Fig. 2. Predicted time-series changes of risk level and the cascading pathways of
disastrous effects in areas.
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1. LAM, C.Y,, et al. (2021). Topological network and GIS approach
to modeling earthquake risk of infrastructure systems: A case
study in Japan. Applied Geography, 127.

2.LAM, C.Y,, et al. (2020). Network topological approach to mod-
eling accident causations and characteristics: analysis of railway
incidents in Japan. Reliability Engineering & System Safety, 193.

3.LAM, C.Y, et al. (2019). Risk analysis for consumer-level utility
gas and liquefied petroleum gas incidents using probabilistic net-
work modeling: A case study of gas incidents in Japan. Reliability
Engineering & System Safety, 185.

Advanced analytical software and analyzers, high performance
computers, smart glasses.
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[AAZR=HP] URL : http://jaist.ac.jp/~cylam/lab/

We encourage students to conduct advanced research based on their interests. We motivate students to work hard while enjoying

their time in our laboratory.
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1.Z. Huang, Y. Peng, T. Hibino, C. Zhao, H. Xie, T. Fukusato, K.
Miyata. dualFace: Two-Stage Drawing Guidance for Freehand
Portrait Sketching. Journal of Computational Visual Media, Vol 8,
63-77, 2022.
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Sketch-Based Flow Design with Conditional Generative Adversar-
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11, 2019.
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(TAKASHIMA Kentaro)
E-mail : ktaka@jaist.ac.jp

NISHIMOTO Laboratory
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(R HF] Service science

[¥—7—F] Service design, Service dominant logic (S-D Logic),
Creating shared value (CSV), Education sciences

Polishing Up Your Creating Value
Skills for Leading “To Do Better”

MREWKDDDICHELIE - 88D

The skills that are considered a prerequisite include basic knowledge of English, an ability to find a solution to a social or organizational
problem, critical review, information gathering and interpretation.

ZOHETHICOHEED

Students will learn advanced management, marketing and service-related theories and methods to develop value-creating capabilities that
will help them to acquire structural-thinking skills for identifying a critical problem and suggesting the most feasible solution. In addition, we
encourage students to recognize the essence of logical paper writing, the presentation of a new approach, and logical discussions among
scholars and researchers of diversified disciplines. Students will also be able to compare the analysis of specialized Vs. diversified research

outputs.

[FEEkSE 2 - BiFE] Service industry, Marketing research, etc.

We aim to conduct case study research on the latest services with
a great focus on developing a system of creating value through so-
cial science research. Recent research areas are listed as follows:

(1) Effective Ways of Creating and Delivering Values

We study methods to make effective use of resources to create

values for all the stakeholders. We carry out research mainly in the

following directions (Fig. 1):

+ The theoretical side of creating value that offers the basic de-
scriptive framework for creating values leading the business from
distraction to direction.

+ The educational side of creating value relates to the learning per-
spectives of increasing and generating values for others.

+ The practical side of creating value includes multiple strategies to
enrich creating value in an organization.

+ S-D logic

+ CSV (creating shared value)
* Value co-creation

* Value co-destruction

« Value alignment

ng Value
Framework)

= Active learning

+ Self-regulated learning
+ Problem based leaming
+ Facilitation

+ Collective intelligence

+ Psychological safety

+ Team building

+ Trust in human-Al interaction

Fig. 1: Creating value framework

(2) Case Study Research on Latest Services

In the 21* century, with the change in the mindset of people, the
economic trend has shifted from the product economy to the ser-
vice and sharing economy. Their foundational proposition is that
organizations, markets, stakeholders, and society are fundamen-

tally concerned with the exchange of service — the applications
of competencies for the benefit of a party. We engage in case
study research on the latest service mechanisms especially in the
manufacturing, banking, transportation and education industries to
create maximum value for all the involved actors (Fig. 2).

How do we innovate a business through global
Manufacturing supply chain networks?

Why does Islamic banking is getting popular
Banking among Non-Muslims?
How does Careem evolved its service system to
bF-,c.ome. a social ride-hailing service?

Fig. 2: Case industries and examples of research questions
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2(1),109-123.

Statistical analysis software (SPSS)
Qualitative data analysis software (MaxQDA)

—_
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We encourage students to think deeply about their research topic independently. We provide various research values, support, and
discussion opportunities to the students to polish their research ideas. We gather seminars and recommend students to show great
participation by making presentations. In addition, we work to enhance students’ learning capability by organizing recommended
book-reading sessions. Through this process, students will be able to understand the power and design of social science research and
will get the ability to present their work at academic international conferences and English journals.
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carbon nanotubes: Density functional calculations, Physical Review
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1. Hashimoto, T. (2020) The emergent constructive approach to
evolinguistics: Considering hierarchy and intention sharing in lin-
guistic communication, Journal of Systems Science and Systems
Engineering. 29, 675-696.

2.Toya, G. and Hashimoto, T. (2018) Recursive combination has
adaptability in diversifiability of production and material culture.
Frontiers in Psychology, 9, Article 1512, 1-17.

3. Hashimoto, T. and Nishibe, M. (2017) Theoretical model of insti-
tutional ecosystems and its economic implications, Evolutionary
and Institutional Economics Review, 14(1), 1-27.
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(#7245 %5 ] Data Science, Artificial Intelligence, Operations Research, Decision Support Systems
[#—7—F] Machine learning, Data analytics, Argumentation,

LaVRE

Optimization, Uncertainty management, Decision analysis

Decision Intelligence
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Our lab gladly welcomes highly motivated students who have acquired a solid background and skills through their undergraduate/graduate

program, and who have a willingness to study actively and cooperatively.

ZOMBETHICDLEED

Students are expected to develop valuable knowledge and problem-solving skills that can be applied in the areas of practical applications
of data science and decision analysis. These problem-solving skills include the ability of 1) identifying and formulating decision problems;
2) acquiring and modelling knowledge for solving them; and 3) generating, evaluating, validating and implementing solutions to these

problems.

[FEE e 2 - Bi#E] Academic jobs in universities, IT industry, Consulting and marketing companies, etc.

With the research vision that Data Science paired with (data-driven)
Knowledge Management will provide the core of Intelligent Deci-
sion-Support Systems, the strategic mission of our laboratory is to
develop both fundamental research and applied research relating
to the creation, integration, reasoning and use of knowledge from
data in intelligent decision support systems.
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In particular, our current research interests lie in data analytics and
machine learning (ML), Al reasoning, uncertainty management,
operations research and decision making. The synergy of these
research areas will allow us to provide adaptivity at all levels of in-
telligent decision support systems in today’s era of big data, from
acquiring, fusing and reasoning to using knowledge for supporting
decision-making.

As graphically illustrated in the figure, we explore fundamental
topics in these research areas combined with practical applications
in fields ranging from e-commerce and marketing intelligence to
finance, industrial and business management. Such an approach
essentially helps to guide theoretical research, ensuring that it is
relevant and significant, while providing novel and advanced solu-
tions to practical problems and research questions. Some specific
topics are as follows:

+ Multi-source learning and knowledge fusion: This research is con-
cerned with the development of a novel methodology for learn-
ing, reasoning and fusion of knowledge discovered from multiple
sources of data in a distributed environment for decision support
in intelligent systems. We particularly focus on a new integrated
approach that combines advanced ML techniques with evidential
reasoning based on Dempster-Shafer theory of evidence for the
development of multi-source learning frameworks capable of ap-
propriately handling uncertainty and conflict/inconsistency.

+ Interpretable ML: Inspired by the generality of Argumentation in
Al reasoning and its dialectical nature as how people convince
each other to draw conclusions by exchange of arguments, our
research aims to establish an argumentation-based approach for
developing a novel dialectical framework for explanations and
evolvement of learning systems, articulated along the following
research challenges: 1) Explainable by interrogation: how to gen-
erate the most faithful explanation of a given (black-box) learn-
ing model; 2) Explainable by design: how to design inherently
interpretable models without the cost of sacrificing accuracy for
interpretability; 3) Evolvement of learning systems: how black-
box models with their explanations and inherently interpretable
models collaborate and push each other to evolve their capabili-
ties for both accuracy and interpretability.

FEHARER

1.D.-V. Vo, J. Karnjana, V.-N. Huynh. An integrated framework of
learning and evidential reasoning for user profiling using short
texts, Information Fusion 70 (2021), 27-42.

2.D.-H. Nguyen, V.-N. Huynh. Revealed preference in argumenta-
tion: Algorithms and applications. Intern. J. of Approximate Rea-
soning 131 (2021), 214-251.

3. T. Nguyen-Mau, V.-N. Huynh. An LSH-based k-representatives
clustering method for large categorical data. Neurocomputing
463 (2021), 29-44.

4.V.-D. Nguyen, V.-N. Huynh, S. Sriboonchitta. Integrating com-
munity context information into a reliably weighted collaborative
filtering system using soft ratings. [EEE Transactions on Systems,
Man, and Cybernetics: Systems 50 (2020), 1318-1330.
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The guiding principle of research in the laboratory is that a well-developed decision support system must be based on a sound theo-
retical foundation. Our education and research strategy is therefore trying to balance the advancement of theoretical research and its
applicability in practice. Students will be exposed to relevant practical problems during development and improvement of their systems
thinking and modelling competencies, which in turn helping them get insights into problems, inspired and guided theoretical research
(making it relevant, innovative, effective and significant) in knowledge modelling and decision making. This strategy is done through

regularly-held lab meetings and activites.
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cognitive process, designing a tool for creativity, evaluation in 1.Kim, E., & Beuran, R. (2018). On Designing a Cybersecurity Ed-
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287, World Scientific, 2010.

3. Kazuhiro Ogata, Kokichi Futatsugi: Compositionally Writing Proof
Scores of Invariants in the OTS/CafeOBJ Method, The Journal of
Universal Computer Science (J. UCS), 19(6): 771-804, J.UCS
consortium, 2013.
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[FFFR5H %] Artifical Intelligence, Natural Language Processing, Machine Learning

[#—7—F] Natural Language Understanding, Text Summarization,
Deep Learning, Knowledge Representation

Deep Learning, Natural Language
Understanding, Legal Text Processing

MRZIRD 2 DICHELEMS - 88D

Mathematic, Programing (C++, Java, Python),Statistical models, Background on Artificial intelligence (Search algorithms, machine learning
models). Background on Natural Language Processing is a plus point.

ZOMETHICDLEED

We expect that students will obtain the following qualities through research activities in the lab. Skilsl in finding problems and reading
papers. Have knowledge background on machine learning (deep learning) and natural language processing. With Ph.D students, we expect
that after graduation they will become independent researcher and they can know how to write a scientific journal and how to present
they works in an international conference. With master student, we expect that they will have skills in working with the problems of how
to expoloit machine learning models on semi-structure data (big data). They can also know how to formulate a problem using machine

learning models. They will obtain fundmental knowledge on machine learning and knowledge representation.

[FEE 2 - Bi#E] communication industry, software industry, service industry

Research Overview

Structure representations and machine learning models play a key im-
portant role for Artificial intelligence (Al). Our research will focus on
how tactical structural representation and machine learning are used for
formulating problems in Al ranging from text summarization, natural lan-
guage understanding, legal engineering, and machine reading.

Machine Learning

Fundamental problems in machine learning are focused on our research
directions. We particularly study on structured prediction modes, which
are used to recognize structure representation such as sequence, tree,
and graph. On the other hand, designing feature spaces for machine
learning is difficult and requiring much human effort. To deal with this,
we are concerned on how feature representation is automatically learnt
from data. Regarding to this problem, Deep learning would probably be
suitable for our goal. We also study on reinforcement learning which can
learn by interacting with environments.

Natural Language Understanding

One of the ultimate goals in Al is to enable computers to converse with
humans through human languages. To achieve the goal, we especially
pay attention on semantic computation. This research is used to support
computers to understanding natural language. Our initial work showed
how synchronous grammars could be combined with structured learning
models to transform a natural language sentence to a logical form rep-
resentation [1]. On the other hand, we want to investigate how natural
language generation (NLG) can help computers for producing a human
understandable language sentence from its meaning representation.
One research topic we pursue is to know how probabilistic models can
be applied for generating natural language sentences from their underly-
ing semantic in the form of typed lambda calculus.

For legal engineering, our mission is to support people for reading legal
documents. The first task aims at recognizing logical parts of law sen-
tences in a paragraph, and then grouping related logical parts into some
logical structures of formulas, which describe logical relations between
logical parts [2].

Machine Reading: One of the direction in our lab is to study the fun-
damental problems on how we can extract useful information from texts

and how to build knowledge . - e e

from texts. First, we are inter- st wamine: i nthe fllawig cses:_[ ST = o
ested in text summarization [3] & :Mﬁ:'::m:;::;f::;.,u
which is used to extract gist 3 st b mtemet inwerking e [ISTR S F L
information from text docu- Logical parts in legal paragraph
ments.

We also focus on studying Ma-
chine Reading, which automati-
cally extracts knowledge from a
large number of documents by
reading texts. Communication
between human and machine
in reading text is also interested
in our study. A Question An-
swering system like IBM-Wat-
son is our expected outcome.

FLEHRER

1. M.L. Nguyen, A. Shimazu: A semi supervised learning model for
mapping sentences to logical forms with ambiguous supervision.
Data Knowl. Eng. 90: 1-12 (2014)

2.B.X. Ngo, M.L. Nguyen, T.T. Oanh, A. Shimazu, “A Two-Phase
Framework for Learning Logical Structures of Paragraphs in Legal
Articles”, ACM TALIP, Volume 12(1), 2013

3. M.T. Nguyen and M.L. Nguyen. “SoRTESum: A Social Context
Framework for Single-Document Summarization”, ECIR 2016,
LNCS 9626, pp. 1-12, 2016

ISERE = E |e

Text Summarization: Sentence Reduction

Mac Server 64G
Windows Server 64GRAM
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[BFF2Z=HP] URL : http://www.jaist.ac.jp/~nguyenml/

The primary goal for teaching students is that we should teach students how they can develop an ability of self-leaming. For supervising graduated students, we think one of the most
important things is how to find problems for studying. To support students, we would like to discuss with students as much as possible to help them in choosing the research topic and
discovering problems. Reading skill is so important for students in order to enrich their knowledge, and it would be helpful for students in choosing the topics and finding out problems. For
this reason, our lab organize seminar courses covering state-of-the-art results. We think reading and discussing on state-of-the-art works, would be useful for improving not only student’s
knowledge but also the student's skills in writing papers. We also organize seminar courses covering the background knowledge both in machine learning and linguistic aspects.
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[#¥—7—F] reliable communications, wireless communications, data

(KURKOSKI Brian)
E-mail : kurkoski@jaist.ac.jp

BITS: Bits of Information,
Transmitted and Stored

MREWRDDDICHELEME - 8D

We welcome students with motivation and ability in three areas. (1) An interest in truly improving real-world systems through the practical application of mathematics,
particularly linear algebra and probability (2) Computer programming skills, such as C/C++, Java, or Matlab. (3) Passion to use English as a technical language.

ZOMRTHICDOLEED

Graduating students will have knowledge of fundamental methods for understanding and designing state-of-the-art communication and
data storage systems. These systems are implemented as algorithms, and so students will gain understanding of mathematical techniques
underlying these algorithms. Students will be able to read a paper, understand the contents, implement the algorithm in a program, and
evaluate by computer simulations. Most students study and gain deep knowledge of error-correcting codes for reliable communications.

[HiEsE 2% - BIE] communications, data storage

Information, Transmitted and Stored

Information transmission is sending data from one point to another point,
for example, from the mobile phone in your hand, to a base station on the
top of a building. Information storage is the sending of data from one point
in time, to another point in time, for example files saved to your hard drive
or SSD today can be recovered next week. Noise in the environment and
unreliable storage media can corrupt signals and cause errors in data.

Information Theory and Coding Theory

The BITS Lab studies information theory and coding theory, to provide
reliable communications and reliable storage of information. Information
theory deals with the fundamental limits of reliable information transmis-
sion and compression. Remarkably, information can be transmitted reliably
over a communications channel, even if the channel is unreliable. A central
result states that the information rate R of transmission can be no greater
than the channel capacity:

R< %log (1+SNR)
for a channel with signal-to-noise ratio SNR.

Coding theory deals with error-correcting
codes, a concrete method to correct some
errors, and even achieve the channel ca-
pacity. One such code can be represented
using three circles, as shown in the figure.
The number of 1’s inside each circle must
be even. The code consists of seven bits,
each either a 0 or a 1. But some bits have
been erased to an unknown “?”. Can you
recover the original bits?

VoV
\/

An error-correcting code.

Codes for Data Storage

Data storage is at the core of the information technology revolution, from
the smartphones in our hands to data centers in the cloud. Flash memory,
hard disk drives and distributed storage networks combine to provide ubiqui-
tous access to data. But these exciting new systems pose new problems of
storage density, reliability and efficiency. Coding theory provides an answer.

Cooperative Wireless Communications

With the arrival of the smartphone, the demand for wireless network com-
munications has exploded. But new electromagnetic spectrum is scarce.
To increase future data rates, cooperative wireless communications is the
new way forward. In cooperative wireless communications, users, relays
and base stations work together to increase data rates, as shown in the
figure.

Lattices are codes which use the same real-number algebra for both the
code and the channel, where electromagnetic signals are superimposed.
Lattice codes correct errors introduced by channel noise, satisfy trans-
mission power con-
straints, and possess

properties needed J

for network coding.  User1

We are developing Ry

lattice coding theory 4 /

to enable next-gen- Destination
eration cooperative
wireless communi-
cations.

User 2 Relay 2

A cooperative wireless network.

ERARTEE S

1. M. N. Hasan, B. M. Kurkoski, A. Sakzad and E. Viterbo, “Steepest
Gradient-Based Orthogonal Precoder for Integer-Forcing MIMO,”
in IEEE Transactions on Wireless Communications, Feb. 2020.

2. T. Matsumine, B. M. Kurkoski, and H. Ochiai, “Construction D lat-
tice decoding and its application to BCH code lattices,” in 2018
|IEEE Global Communications Conference, December 2018.

3. B. M. Kurkoski, “Encoding and indexing of lattice codes,” |IEEE
Transactions on Information Theory, vol. 64, pp. 6320-6332,
September 2018.
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[AF3%ZEHP] URL : http://bits.kurkoski.org/

Our lab is a dynamic and interactive environment. Students are primarily advised in one-on-one meetings between the advisor and
student. More senior students are encouraged to participate in the advising of newer students. Conversely, even Masters students
are given research projects that can lead to presentations at international conferences and publications in English-language journals.
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1.V. G. Trinh, T. Akutsu, K. Hiraishi: An FVS-based Approach to
Attractor Detection in Asynchronous Random Boolean Networks,
IEEE/ACM Transactions on Computational Biology and Bioinfor-
matics (2020)

2. K. Uehara, K. Hiraishi: Process Mining Approach for the Confor-
mance Checking of Discrete-Event Simulation Model, SICE An-
nual Conference 2019, pp. 615-620 (2019/9/10-13, Hiroshima,
Japan)

3. K. Hiraishi, K. Kobayashi: A Pathfinding Problem for Search Trees
with Unknown Edge Length, Journal of Discrete Algorithms, Vol.
49, pp.1-7 (2018)
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symmetric encryption schemes”, Journal of Cryptology, Vol 26,
Issuel, pp 80-101, January 2013
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Question Explanation
Charlie Rowe plays « Charlie Rowe plays

Billy Costa in a fim mym Ly CESE I UL HRisE || Answer
based on what novel? e y CelitmCenmrss. S ) Northern
SHEALERZ | | The Golden Compass EJa-l Lights

Context is a film based on the
ESEE

novel Northern Lights.
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MY B BELS DD ET, eI NEMTHEEB LI LIk
ZOH? EDLS LHERBRTHRRETMIREL?ZOLS %
PIREE] & LB XK RMmTARBRICAED ICEES ThEL WD ?
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3. SRk D IRfR & ETAM
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XEF, ZO My 7 ICET2EEMBMEE > THRIELPMEAIL T
bNTHED, RBRZEICHEET DD ICITHEERDLILTARTT,
IENEDLS LY E— FENTVEDL? Bk e S D ICHET
BICE? I LIcITOTE 2R HEET VOBRICIDMEAET,
ERTF—~0EHI. YEBOSERENT. ALFEHKOHE (Hu-
man-in-the-loop). B - 7= - MIRBERE EEEUAAOBERZE
HEDEIINFE—SINERRE, ZHRET—<ICRVECTF
ETYT, AMAREIL. 2022FEEHIOWBE > TCHLVWIARE T, &
THEaD b, CO—RHICHREZAID EFTwEEL £ !
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1. Naoya Inoue, Harsh Trivedi, Steven Sinha, Niranjan Balasubra-
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Concise Explanations for Multi-hop Reading Comprehension.
In Proceedings of the 2021 Conference on Empirical Methods
in Natural Language Processing (EMNLP2021), 2021, pp.6064-
6080

2. Naoya Inoue, Pontus Stenetorp and Kentaro Inui. R4C: A Bench-
mark for Evaluating RC Systems to Get the Right Answer for the
Right Reason. In Proceedings of the 58th Annual Meeting of the
Association for Computational Linguistics (ACL2020), 2020,
pp.6740-6750

3. Tatsuki Kuribayashi, Hiroki Ouchi, Naoya Inoue, Paul Reisert,
Toshinori Miyoshi, Jun Suzuki and Kentaro Inui. An Empirical
Study of Span Representations in Argumentation Structure Pars-
ing. In Proceedings of the 57th Annual Meeting of the Association
for Computational Linguistics (ACL2019), 2019, pp. 4691-4698.
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Algorithm design for the 21% century
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I’'m looking for highly motivated students with an interest in math and puzzle solving. You should have completed a basic algorithms and

data structure course, and should have some familiarity with graphs.

ZOMRTHICDOLEED

You will learn how to find, define and solve algorithmic problems. To achieve this, you will learn the basics of graph theory and algorithm
design. You will learn how to read and understand the scientific literature. You will learn how to tackle a hard algorithmic problem from start
to finish. And finally, you will learn how to communicate your results effectively.

(R E R - BifE] Academia, IT industry

Many real-world challenges, from analyzing huge social networks
to efficient communication in distributed networks, can be ex-
pressed in the language of graph theory. Starting from the 70s and
up until today, the field of graph algorithm design has proven itself
as an invaluable tool in tackling many fundamental, real world al-
gorithmic challenges. To achieve this, many “classical” graph algo-
rithms were introduced.

With the recent emergence of Blockchain, autonomous cars and
big data, there has been a shift in how algorithms are designed.
In the “classical” model the data was small enough to be held in
memory, there was a single processor and the data could be freely
accessed throughout the computation. But this does not capture
the challenges of big data and distributed computing, where data is
too big to fit into memory, or is distributed among a huge network
of servers. This requires us to design new graph algorithmic tools
to handle these new and exciting challenges.

Below are two examples of such algorithmic models.

Streaming model:

In the streaming model we wish to perform some computation
over data which is too large too store in memory. For example,
imagine our input is Facebook’s social graph, where nodes are
users and edges are friend relations. While the nodes can easily fit
into RAM, the edges might require several terabytes of memory. To
overcome this, we process the edges in a stream. That is, the algo-
rithm sees all edges in the graph one by one, but has limited mem-
ory. The algorithm performs some computation while edges arrive
and finally outputs the results of the computation. The memory
restriction is quite challenging and requires new algorithmic tools
and techniques.

Distributed model:

In the distributed model we have some network of independent
processors that wish to achieve some common goal in a decentral-

ized manner. This model captures problems such as packet routing
over the internet, achieving consensus in a blockchain network or
a fleet of autonomous vehicles trying to optimize congestion. Here
the main bottleneck is the communication between processors in
the network. The crux here is that computation happens simulta-
neously throughout the network, which gives rise to new problems,
such as symmetry breaking. The goal here is to design communi-
cation efficient algorithms for the task at hand.

The above are just two examples, while many more fascinating
models exist (online algorithms, property testing, dynamic data
structures). Our goal is to explore these new models of computa-
tion and try to accurately represent the algorithmic challenges of
the 21 century. We aim to define new models, and design efficient
algorithms for fundamental problems.

Classical Distributed Streaming
F 2 . i { 1 Terabyte .
/. e /‘{w

' ~o ,4;//

B
i ]
The sigorithm has unkmited E o Edgy in ad
‘access o the antire graph same algorithm. Can only see order. The space of the
its local neighbourhood algorithrn is extremely kmited.
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1. Reuven Bar-Yehuda, Keren Censor-Hillel, Gregory Schwartzman:
A Distributed (2+ & )-Approximation for Vertex Cover in O (logA /
€ loglogA) Rounds. PODC 2016

2. Ami Paz, Gregory Schwartzman: A (2 + & )-Approximation for
Maximum Weight Matching in the Semi-Streaming Model. SODA
2017

3. Keren Censor-Hillel, Eldar Fischer, Gregory Schwartzman, Yadu
Vasudev: Fast Distributed Algorithms for Testing Graph Proper-
ties. DISC 2016
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[fAZRZ=HP] URL : https://sites.google.com/view/gregoryschwartzman/

| believe students should pursue topics and problems which they find most interesting. | will do my best to accommodate the above,
offering guidance in my field of expertise and connecting students to other leading researchers in their respective field.
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—-[ COMPLEXITY TOOL ]—- complexity

e.g. quick sort O(n?)

program
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172-199, 2005.

2.Nao Hirokawa and Aart Middeldorp: Tyrolean Termination Tool:
Techniques and Features. Information and Computation 205(4),
pp. 474-511, 2007.

3. Dominik Klein and Nao Hirokawa: Maximal Completion. Pro-
ceedings of the 22nd International Conference on Rewriting
Techniques and Applications, Leibnitz International Proceedings
in Informatics 10, pp. 71-80, 2011.
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We welcome students with interests and abilities related to networks and network security, and good programming or mathematical skills.
Independent thinking and a strong motivation to learn and develop oneself are a must.
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Students who graduate from our lab will have deep knowledge regarding cybersecurity and loT/CPS security. They will be able to develop
network-related software, and to perform various kinds of network security experiments and assessments. Through their involvement in
cybersecurity, the students will also gain hands-on network security experience; thus, they will become able to deal with cybersecurity
issues in the real world. Their English paper reading, writing, as well as their presentation skills will also improve significantly.
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Overview

According to the vision put forward by the Japanese government
regarding the future digital society, also known as Society 5.0, the
cyber and physical spaces will be tightly integrated to build this hu-
man-centered society. Moreover, the Internet of Things (IoT) and
Cyber Physical Systems (CPS) have already started to become an
integral part of our dalily life, leading to new challenges and issues
regarding their use.

All these complex conditions place strong requirements regarding
the trustworthiness of Society 5.0, and to address these issues our
lab focuses on the following key research question: How to ensure
the future Society 5.0 is a safe and secure environment?

Cybersecurity IoT/CPS Security

Society 5.0

Trustworthiness

Education and
Training

Trustworthiness
Assurance

Research directions towards a trustworthy digital society

To answer this research question, our activity follows four research
directions, as it will be described next.

Cybersecurity

The increase of cybersecurity threats in the current society makes
it necessary to create new defense mechanisms that are dynam-
ic and adaptive. We leverage modern techniques such as Al and
machine learning to develop such adaptive defense systems by
extending the work on Al-based penetration testing that we have
conducted in the past. This research direction also includes the
experimental evaluation of end-to-end security and privacy mech-
anisms, with the goal of verifying objectively that relevant require-
ments and constraints are met.

loT/CPS Security

To ensure the security characteristics of 10T/CPS systems one
must consider their computation resource constraints, and the
complexity of their System of Systems nature. We are addressing
these issues via design automation, and via formal and experimen-
tal verification at the design stage, thus making it possible to fully
meet the “security by design” requirement.

Trustworthiness Assurance

Society 5.0 challenges must be thoroughly considered from the per-
spective of the five components of trustworthiness: safety, security,
privacy, reliability and resilience. For this purpose, we have envisioned
an assurance framework that proposes an objective methodology to
provide guarantees for all the five trustworthiness components.
Security Education and Training

The human factor is an important component of modern security,
and we conduct research in the areas of technical security training
and awareness security training. One of the goals of this research
direction is to extend the integrated cybersecurity training frame-
work CyTrONE we developed to provide more effective education
and training capabilities.

FEHRER
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Cyber Attack Simulation Framework for Smart Grids”, MDPI Elec-
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no. 8, August 2020, 1218.

2.R. Beuran, D. Tang, Z. Tan, S. Hasegawa, Y. Tan, Y. Shinoda,
“Supporting Cybersecurity Education and Training via LMS Inte-
gration: CyLMS”, Springer Education and Information Technolo-
gies, vol. 24, no. 6, November 2019, pp. 3619-3643.
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We provide a dynamic research environment in which students can broaden their knowledge, learn new skills, and develop new abil-
ities. We lay a strong emphasis on putting theoretical knowledge into practice through applied research, and on hands-on experience
with various aspects of network security. Since the development of communication skills is also extremely important, presenting and

publishing one’s work are highly encouraged and supported.




(LIM Yuto)

;&#&ﬁ U A %1: E-mail : ylim@jaist.ac.jp

[FFRHEF] By T-7. 1CFI ALV HEE. Y4 /=T VDWYATL, TAVE—HR
[$—7—F] #\Eig. vy hT7—2 AEFIR. LoH. TRILF—

LIM Laboratory
UL R=E

For Forthcoming Research on Wireless,
Sensor and Energy
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The basic knowledge of English, Mathematics, and Communication Systems and Networks is required. The skills of interpersonal
communication, programming, oral presentation, information gathering and interpretation, and caricature drawing are also required.

ZOHETHICOHEED

Students will able to explain their research work clearly and systematically in the fields of wireless communication and networks. Students
also will gain much confidence in their own research work with new, innovative and fruitful ideas of both future wireless and sensor domains.
In addition, students will able to express their firm opinions and perform logical discussions among diverse students, scholars, scientists and

researchers in wide range of disciplines.
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The wireless world never stops growing. This results many people are con-
nected wirelessly with mobile devices that allows them to keep up with the up-
to-date information. The next largest breakthrough will be the sensory swarm,
which enables more pervasive wireless networking and the vast deployment
of sensors and actuators. The sensory swarm gives rise to the emergence of
cyber-physical systems concept, which comprises the information-gathering
network that would feed the massive information technology core with moun-
tains of raw data to be processed and spun back out to us on our portable
computing devices and laptops in a timely manner. These wirelessly sensors
and actuators will be quite complex, requiring self-contained radio frequency,
digital circuitry, clocks, and processing engines. Thus, it inspires architectures
that will afford an order-of-magnitude improvement in efficiency and resource
management. Our disciplinary research focuses on cyber-physical systems,
sensor network system and wireless communications.

1. Cyber-Physical Systems (CPS)

CPS contributes to safety, efficiency, comfort and human health, and help
solving key challenges of our society, such as the ageing population, limited
resources, mobility, or the shift towards renewable energies. One example of
CPS applications is a smart home automation for comfort control. In smart
homes, appliances, devices, sensors, and actuators are expected to assist peo-
ple live on their own comfortable, relax, restful, and pleasant.

Figure 1: CPS integrates cyber world and real world

2. Wireless Network Coding (WNC)
WNC refers to a technique where a wireless device is allowed to generate out-

put data by mixing its received data. The unique characteristics of wireless me-
dium renders WNC particularly advantageous, e.g., this technique can be used
to achieve the minimum energy-per-bit for multicasting in a multihop wireless
networks. In recent, this technique has been developed into a data link layer.
The WNC engine in the data link layer can opportunistically mix the outgoing
packets to reduce the transmissions in the air.
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Figure 2: Data transmission using WNC technique
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29th March 2021, DOI: 10.1109/ACCESS.2021.3069449
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thermal comfort for cyber-physical human centric system in
smart homes,” Sensors, Multidisciplinary Digital Publishing Insti-
tute (MDPI), vol. 20, no. 2: 372, January 2020. DOI: 10.3390/
520020372
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Our vision is to become an exemplary laboratory of top-class renowned research group for both students and scholars through the
pursuit of excellence in mentoring, innovation and research. Our mission is to apply and advance knowledge strategically and innova-
tively to explore the research domains, wireless communication and smart sensor environmental, which have enormous potential to

change the way people and things communicate.
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ropy’, Journal of Chemical Theory and Computation 13, 5217-
5230 (2017).
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Catalyst to Polymer:

Synergistic Materials Design

We are looking for students who have chemistry-oriented skills. Basic knowledge in polymer chemistry and catalysis is preferred, but not

imperative.

You will gain knowledge in catalysis and polymer chemistry from both of the academic and industrial perspectives. You will be guided to
develop your own research direction that is an essential stage to be independent in pursuing your research interest in the future.

[Fim e 2% - Bif&] Chemical Industry

Catalyst designs for polyolefins

In spite of being at the top of the world polymer production,
researches in polyolefins have been said as a mature area as the
progresses have been made by the refinement of the existing ma-
terials. Meanwhile, growing concerns in environment and sustain-
ability have brought polyolefins back to a spotlight due to their high
life-cycle eco-efficiency, e.g., low energy consumption in the pro-
duction process, recyclability for second-life use, etc. Likewise, the
development of highly functional polyolefin materials with desired
properties becomes essential for sustainable growth and to meet
the requirement in today’s advanced applications. Our lab aims
to develop methodology and knowledge to access a new class of
polyolefins with tailored properties by synergistic catalyst and poly-
mer design.

dolefin  UHMWPE nanocomposites with different
designs of segregated structures

UHMWPE produced from a nano-disp
polymerization catalyst

Hierarchically structured porous materials

High performance and multifunctionality of solid materials often
arise from multicomponent and multidimensionality of structural
features. The hierarchy of materials on porosity is also one of the
keys for high material performance in many applications. We aim
to develop a method for controlling the structure and morphology
of hierarchically structured porous materials for catalysis and ad-
sorption applications.

av, 140,

Porous

i MgO mi
for CO, adsorption

FLEHRER

1. P. Chammingkwan, L.T.T. Mai, T. Ikeda, P. Mohan, Nanostructured
magnesium oxide microspheres for efficient carbon dioxide cap-
ture, J. CO, Util. 2021, 57, 101652-101652.

2. P. Chammingkwan, Y. Bando, L.T.T. Mai, T. Wada, A. Thakur, M.
Terano, L. Sinthusai, T. Taniike, Less entangled ultrahigh-molec-
ular-weight polyethylene produced by nano-dispersed Ziegler—
Natta catalyst, Ind. Eng. Chem. Res. 2021, 60, 2818-2827.

3. P. Chammingkwan, M. Wannaborworn, L.T.T. Mai, M. Terano, T.
Taniike, P. Phiriyawirut, Particle engineering of magnesium ethox-
ide-based Ziegler-Natta catalyst through post-modification of
magnesium ethoxide, Appl. Catal. A: Gen. 2021, 626, 118337.

ERRE

Parallel stirred reactor system, spray drying machine, light-scat-
tering, electromagnetic spinning viscometer, several units of high
pressure reactors, etc.

MREDEE LIt

[AAZRZ=HP] URL : https://fp.jaist.ac.jp/public/Default2.aspx?id=650

Students will be supported individually at an early stage of research works. After becoming familiar, students are required to pay at-
tention to maximize work efficiency during the core-time to establish their own work-life balance. Regular meeting is held every 2-3
weeks to follow up the research progress. Presentations in domestic and international conferences are encouraged.
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Fig. Single Molecular Unidirectional Processive Movement along a Helical Polymer Chain in a Non-aqueous Media
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1. S. Nishimura, K. Ebitani: Selective oxidation of biomass-derived
alcohols with supported metal catalysts. J. Jon. Petrol. Inst., 60,
72-84 (2017). (MRAEWX : INE TOMRBEDO—HDE £ H)

2.S. Nishimura, A. Shibata, K. Ebitani: Direct Hydroxymethylation
of Furaldehydes with Aqueous Formaldehyde over a Reusable
Salfaric Functionalized Resin Catalyst. ACS Omega 3, 5988-5993
(2018).

3.S. D. Le, S. Nishimura: Highly Selective Synthesis of 1,4-Bu-
tanediol via Hydrogenation of Succinic Acid with Supported Cu-
Pd Alloy Nanoparticles. ACS Sust. Chem. Eng. 7, 18483-18492
(2019).
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.Svetlana A. Chechetka, Yue Yu, Xu Zhen, Manojit Pramanik,
Kanyi Pu, Eijiro Miyako*, “Light-driven liquid metal nanotrans-
formers for biomedical theranostics” Nature Communications 8,
15432 (2017).

2. Svetlana A. Chechetka, Yue Yu, Masayoshi Tange, Eijiro Miyako*,
“Materially engineered artificial pollinators” Chem 2, 224-239
(2017).

. Eijiro Miyako*, Kenji Kono, Eiji Yuba, Chie Hosokawa, Hidenori
Nagai, Yoshihisa Hagihara “Carbon nanotube-liposome supra-
molecular nanotrains for intelligent molecular-transport systems”
Nature Communications 3, 1226 (2012).
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(BADAM Rajashekar)
E-mail : badam@jaist.ac.jp

Nano Materials- building blocks for

the sustainable energy

Students who are motivated, curious, proactive to learn and understand materials will be best suited. Fundamental understanding of
Organic Chemistry/Polymer Chemistry/Electrochemistry, will be advantageous (not mandatory). Should be able to work in an international

environment.

Basic skills of designing, preparation, and characterization of nanoparticles, nanocarbons like graphene, heteroatom doped graphene,
functionalized acetylene black and hard carbons etc. Fundamental understanding of electrochemical techniques to objectively understand
the properties of the materials like cyclic voltammetry, linear-sweep voltammetry, rotating disc electrode based, chronopotentio/
amperemetry, impedance and charge-discharge studies. These techniques will also be used for evaluation of electrocatalysis, Li/Na
ion battery and Li air battery. More importantly students can improve communication skills in terms of speaking, technical writing, and

presentations.

[FREESE 2 - BEFE] Chemical companies, fuel cell related and battery companies

1) Novel Organic-inorganic Composites for Electrocatalysis:
Conventional catalysts use simple physisorption of nanoparticles
over the conducting substrates which makes nanoparticles easy
to diffuse and agglomerate. Our research attempts to tune the
electronic structure of metal & metal oxide catalysts by altering
the electron density of the substrates upon which it is decorated.
We work on the two most important aspects that left untrodden,
they are, 1) tuning the electron density of catalyst by varying the
functional groups on the tailorable conducting polymer 2) establish
electronic interaction between IrO, nanoparticles and substrate for
enhanced charge transfer, to reduce the diffusion and dissolution
of IrO, over long period of usage (high durability).

2) Next Generation Energy Materials: Rechargeable metal (Li
and Na) air batteries with specific energy several times (~10) high-
er than Li ion batteries have recently gained humongous research
interest. Electrocatalyst for both oxygen reduction reaction (ORR)
and oxygen evolution reaction (OER) at cathode plays a key role
in determining the efficiency and stability of metal air batteries.
Generally, Pt, Ir or Ru based catalysts are used for this purpose.
To make this technology economically viable we are working on
designing extremely low Pt group metal loaded catalysts, lower
transition metal/metal oxide (Mn, Fe, Co, Ni), metal free catalysts
in combination with novel conducting polymers and heteroatom
doped carbon materials as cathode materials.

3) Fast Charging and Long Cycling Anode Materials for Li
and Na ion Batteries: Extensive utilization of heteroatom chem-
istry will be the key for unraveling the enigma of fast charging and
long cycling anode materials for Li and Na ion batteries for electric
vehicle applications. We design nano materials with high heteroat-
om doping to realize the goal.

EPG: BTt 5% EWG: BFEE

Novel organic-inorganic composites for electrocatalysis

Cathode m end
Perforated

diffusion
Coin cell configuration of Li-Air Battery
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1.Badam R. et al., Synthesis and electrochemical analysis of novel
IrO, nanoparticle catalysts supported on carbon nanotube for ox-
ygen evolution reaction, Int. J. Hydrog. Energy, 43, 18095, 2018.

2.Badam R. Sacrificial Reducing Agent Free Photo-Generation of
Platinum Nano Particle over Carbon/TiO, for Highly Efficient Ox-
ygen Reduction Reaction, et al., Sci. Rep. 6, 37006, 2016.

3.Badam R. et al., Platinum decorated functionalized defective
acetylene black; a promising cathode material for the oxygen re-
duction reaction, Chem Commun, 51, 9841, 2015.

Vacuum glove box, Electrochemical workstations, Solar simulator,
Gel permeation chromatography, Fluorescence, UV-Vis and FT-IR
spectrometers, Ball mill, Tube furnace, Hydrothermal autoclave,
Gas chromatography, Karl Fischer titration.

MREDIEE Gt

[#72Z=HP] URL : http://www.jaist.ac.jp/ms/labs/matsumi/english/index.html

On the basis of organic and inorganic chemistry, we are working on challenging research fields of high social demands such as Li & Na
ion secondary battery, oxygen reduction/evolution reaction (fuel cell/metal-air batteries) and electrochemical water splitting. We wel-
come students of various backgrounds such as organic chemistry, inorganic chemistry, electrochemistry, polymer chemistry, analytical

chemistry, photo chemistry, device-oriented materials engineering etc.
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