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BITS: Bits of Information, Transmitted and Stored
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devices with Atomic-scale Nanotechnology
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|Social science it F# —ldentifying factors for generating innovative ideas

| Education #&

Associating
"\.(/' B4 (7 “ P
"‘v’?\_ Questioning Designing an effective educational program
%? % ~_/
\’i:& Conceptualizing ‘ »Designing a process of innovations in business ‘
‘{' L EEE 5

)
How to create social innovations ‘

Tl
<) : - < 3=
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+ Creativity and innovation: Flow, disruptive innovation, creative I ﬁh%ﬁﬁ

1. Kim, E., & Beuran, R. (2018). On Designing a Cybersecurity Ed-
ucational Program for Higher Education, In Proceedings of the
2018 10th International Conference on Education Technology

Management %=

| IT th 3R
| Design 7Y 1 >

(>

cognitive process, designing a tool for creativity, evaluation in
new ideas, etc.
+ Learning experiences F& D1B12 & #ZE& : Technology-aid learn-

ing, learning process, STEAM learning, content design, active
learning, innovations in learning, motivation and teaching meth-
od, etc.

+ Social innovations: regional innovation, utilizing technologies for
minorities, creating a business ideas, etc.

+ Way of working 18 & 7 : knowledge management, group cre-
ativity, organizational learning, team-building, interactive flow,
generation gap, etc.

and Computers. ACM.

2. Kim, E. (2017). Workshop design for enhancing the appropriate-
ness of idea generation using analogical thinking. International

Journal of Innovation Studies, 1(2), 134-143.

3.Kim, E., & Horii, H. (2016). Analogical Thinking for Generation
of Innovative Ideas: An Exploratory Study of Influential Factors.
Interdisciplinary Journal of Information, Knowledge, and Manage-

ment, 11, 201-214.

+ Economic life #% % B9 4 & : Fintech, Consumer’s behaviors in
) ) (RS
mobile service, etc. xRIE
Smart glass, Wearable Focus Sensor, Collaborative table screen,
GPS tracker, workshop tools, etc.
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adaptability in diversifiability of production and material culture.
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Knowledge Modelling and
Decision Making
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Our lab welcomes students with a bachelor's or master's degree in a quantitative subject such as mathematics, statistics, informatics,
engineering, management science, or economics.

ZOMRTHICOLEED

Students are expected to develop valuable knowledge and problem-solving skills that can be applied in the areas of practical applications
of operations research and decision science. 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.

[FREESE 2 - Bi#E] Managerial consulting, Operations management and IT management

go ko « Supplier evaluation and selection.
HRAR PP ) A .
« Partner evaluation for collaboration in tourism services

Our laboratory research aims to combine foundational work on

knowledge engineering and decision science with practical appli- mﬁﬁg"'—:’mr" = Rﬁﬁhﬂv
cations in engineering management and decision support systems.
Such an approach helps to guide theoretical research, ensuring e/

that it is relevant, effective and reliable, while providing novel
methods to solve complex decision problems.

Methodological Research.

Solving real-world decision problems requires the integration of
knowledge and information from different relevant sources and fur-
ther takes uncertainty and impreciseness into account. The latter
are often both present in many types of decision problem and may
be due to, for instance, a lack of information, error in measure-
ments, human’s subjective judgments, or ambiguous meanings in
criteria and assessments. Our research therefore focuses on the
development of knowledge modelling methodologies that not only
have the capability of rationally handling different types of imper-
fection in knowledge, but also allow us to integrate effectively dif-

ferent knowledge sources. We are also concerned with developing LR ESE

evaluation methodologies that integrate tools and methods in Al

into the well-established decision making paradigms so as to be 1.V.-N. Huynh, V. Kreinovich, S. Sriboonchitta, S. Komsan (Eds.),
able to deal effectively with complex decision problems. Econometrics of Risk, Studies in Computational Intelligence 583,
Applied Research. Springer-Verlag, January 2015.

Our research will find applications in such areas as quality man- 2.V.-N. Huynh, Y. Nakamori. A linguistic screening evaluation model
agement, supply chain collaboration, product and service evalua- in new product development, IEEE Transactions on Engineering
tion, safety and risk assessment, product innovations, engineering Management 58 (2011), 165-175.

design areas, and personalized recommendation in e-commerce. 3.V.-N. Huynh, H. Yan, Y. Nakamori. A target-based decision-mak-
Currently, the following applications that serve as a guide for the ing approach to consumer-oriented evaluation model for Japa-
methodological research are studied and explored in our laborato- nese traditional crafts, IEEE Transactions on Engineering Man-
ry: agement 57 (2010), 575-588.

+ Integrating social sentiment data into the evaluation process for
personalized recommendation

+ Customer-oriented evaluation of traditional products.

+ Screening product innovations.

MREDIgE L [##%=HP] URL : http://www.jaist.ac.jp/~huynh/

Our education and research strategy is trying to balance the advancement of theoretical research and its applicability in practice. Stu-
dents will be exposed to relevant practical problems during development and improvement of their systems thinking and modelling
competencies, which in tumn helping them get insights into problems, inspired and guided theoretical research (making it relevant, in-
novative, effective and significant) in knowledge modelling and decision making. This strategy is done through regularly-held lab meet-
ings.

23




(HIRAISHI Kunihiko)

ﬂﬁ zIZE ;B-% E-mail : hira@jaist.ac.jp

[(FARHE] VA7 LHELER  FRANETMLOBSR ¥ —CAFAIVA - T-FH( IV

HIRAISHI Laboratory
s\ 7 D'U ':' » . ins

:F E Ju = [¥—7—F] BEER/ NATVy RYRFL-ERRFEL - -z~ b
E}I: 9511/—93‘/-4;%555;717211 . !:“*)»T\xj’;ﬂ;

1BFE < IRTE - REZHB/-DD
AT LAEIBEAMFICOVWTRIZED
MEEBDDDICHELIE - 8ED

BEOLBEEDER > TWE I E, MFBELTE. ZHTUXL, 77 7ERE EORERE. BREAHCMSD - BOICEF2EEANLEZ
HEEELTWS I L,

ZOMETHICDLEED

BHENGRRBD ozt &, MHPEETH 0BT 286D, WREHENICET VLT 2880, MEZMRRT 272010 ED £ 5 LEfT
DHLDOERET SN, BHOKMEHAEDOE THBEEZMRT SN EMREBL THICOTET, INOZERTICOHICIE. X
MEBEICHRELT TR, O ELBRL THRLEICB T ZMAEN T ZBETIRIZHICOTOLE,LDDEI, Soic. FHLL
FATT a8 T 0TI LY — W ETRET 2N DDLEICKD ET,

[Fims ek - BIE] 15881 - K& - BFHEEE

EASES

AMRETIH. BHLIREONREEOLIICETIMEL. M
BEAERTEMIDODVWTEDHATHUEYS, ETINEVWDIEER
SEIELEHLHFTHOONETH, AFRECIEFELRICL L
BAATRGET VAN ET L - BEBET V) ENRELTUVE
T ETNVEBVLZLEICED, OEBRICENES ¥ 2RTICERETS
NI AT LAHBELCENMET 22 L EIBROICKRIIT 5. @ X
FTLDOMBEICEESEZ 23 FSEBNRIA—SERBEEDDIC
Fa—=-vI33 QEZoNI-AKREFB -TLOILYATLE
EBHT 5. QFMIPRMDY X T LEBAT—90bET VO
THET D, BEBFLRIENPTIET, b, REDT—¥
POBONIMMBERAZ VI TEHEELLTHDETIUAAVD
nE9,

SET, RN - BHEET ML a @A L 7ctEE & RERERICH

FEOXREV AT LADRIET 4 — IV FER

ERARTEE S

WcEffiE LTk, UTobondhh £9,

(1) EE - NEBRBICB T2 TRy 7OTHET IV FEOR
XEYRTLENABLILEIETHOBEIRA &R IRNERH (T
REFTIVDHFE. WR7 V7 Fr A, REB7 4 — IV FEBR, <
WFI—Vzrh¥Ial—v3Yv)

2) 759 ¥ RFLDaAY T4 L—>a > EEFIEOAHEMR
FRrFE, o=y F57BRFNIAURXL)

B) EEFMEC XA TOL ROERKRII(EY XX TOLRETY
v BEA— Y by, ETIURE)

@) RNWF Ty Y RFLICEITEARY FOTHhoOHESL
(N 275 LETIV, T—50IR)

(5) ZEHBMEICHIT BMEMETET IV ERBESE(F TV PR

FU Ry b FH1TF) HEERBIE)

BEFHEAY P90 T U7 >Ry bT—0ICLBET

WL ESE(= a7 BTV, BB

(7) BHMED Y FNEALTSAS Y THBETVINAT Y v
K27 A, BEEITE)

(B4 5> AT LBBEEM EAAaE b CEHROMELRRT

]2 EICHKODHEANEELLET,

(6

=

1. K. Hiraishi: Spatio-Temporal Situation Recognition in Service
Fields - Validation by Discrete-event Simulation, Proc. IEEE In-
ternational Conference on Systems, Man and Cybernetics 2019,
1807-1812 (2019/10/6-9, Bari, Italy)

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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1. Keisuke Inoue, Mineo Kaneko, “Dual-Edge-Triggered Flip-Flop-
Based High-level Synthesis with Programmable Duty Cycle”,
|IEICE Trans. Fundamentals, Vol.E96-A, No.12, pp.2689-2697,
2013.

2.Mineo Kaneko, “Timing-Test Scheduling for Constraint-Graph
Based Post-Silicon Skew Tuning”, Proceedings of IEEE Interna-
tional Conference on Computer Design (ICCD), pp.460-465,
2012.

3. Tsuyoshi lwagaki, Eiri Takeda, Mineo Kaneko, “Flexible Test
Scheduling for an Asynchronous On-chip Interconnect Through
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No. 12, pp.2563-2570, 2011.
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B INHAF= TI4TY
[R5 %] Information theory, coding theory, communications theory
[#—7—F] reliable communications, wireless communications, data

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

BITS: Bits of Information,
Transmitted and Stored

MRZIRD D DICHELEME - 88D

We welcome students with motivation and ability in three areas. (1) Mathematical skills of basic probability theory, such as Bayes rule, and linear algebra,
such as basic matrix operations. (2) Computer programming skills, such as C/C++, Java, or Matlab. (3) Passion to use English as a technical language.

ZOMETHICDOLEED

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.

[EkSE 2 - BifE] 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?

A\
\/

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 fig-
ure.

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 / 4
for network coding.  yser 1
We are developing L 1\
lattice coding theory y /
to enable next-gen- Y e/ Destination
eration cooperative v
. . User 2
wireless communi-

cations.

Relay 2

A cooperative wireless network.
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1. R. Sekiya, B. M. Kurkoski, “Applying Write-Once Memory Codes
to Binary Symmetric Asymmetric Multiple Access Channels,”
IEICE Transactions on Fundamentals of Electronics, Communi-
cations and Computer Sciences, 99-A, vol. 12, pp. 2202-2210,
2016.

2.B. M. Kurkoski and H. Yagi, “Quantization of binary-input discrete
memoryless channels,” IEEE Transactions on Information Theory,
vol. 60, pp. 4544-4552, August 2014.

3. H. Uchikawa, B. M. Kurkoski, K. Kasai, and K. Sakaniwa, “Itera-
tive encoding with Gauss-Seidel method for spatially-coupled
low-density lattice codes,” in Proceedings of IEEE International
Symposium on Information Theory, pp. 1747-1751, July 2012.
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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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2.T. V. Chu, S. Sato, and K. Kise, “Fast and Cycle-Accurate Emu-
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Vol. 10, No. 4, pp.27.1-27.27, 2017.
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For Forthcoming Research on Wireless,

Sensor and Energy

MREWRDDDICHELEME - 8D

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.

ZOMBETHICDOLEED

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.

[imse s - BiE] 1BMBE - 1T B - &ifa vy bt &

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.

Data Transmission
=
R (] |

A
Sl ST ST Sked Time

Data Transmission with Network Coding

Sl Su® Sed Sd Tme
==p Direction to gateway - Wiraless logical link

Figure 2: Data transmission using WNC technique
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man thermal comfort for cyber-physical human centric system in
smart homes,” Sensors (EISSN 1424-8220), Multidisciplinary Dig-
ital Publishing Institute (MDPI) vol. 20, no. 2: 372, January 2020

2.Z. YANG, Y. LIM, and Y. TAN, “An accident model with consid-
ering physical processes for indoor environment safety,” Applied
Sciences (EISSN 2076-3417), Multidisciplinary Digital Publishing
Institute (MDPI) vol. 19, no. 22: 4732, November 2019

3.S. SHAH, S. KITTIPIYAKUL, Y. LIM, and Y. TAN, “Collaborative
resource management for negotiable multi-operator small cell
networks,” Sensors (EISSN 1424-8220), Multidisciplinary Digital
Publishing Institute (MDPI) vol. 19, no. 16: 3550, August 2019
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[FZR=HP] URL : http://www.jaist.ac.jp/is/labs/lim-lab/

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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We welcome students with interests and abilities related to networks, in particular network security, who also have good programming and/
or mathematical skills. Independent thinking and a strong motivation to learn and develop oneself are a must.

ZOMBETHICDOLEED

Students who graduate from our lab will have deep knowledge regarding networks and network security. They will be able to develop
network-related software, and to perform various kinds of network experiments and assessments. Through their involvement in
cybersecurity education and training activities, the students will gain hands-on network security experience; thus, they will become able
to deal with cybersecurity issues in the real world. Their English paper reading and writing, as well as presentation skills will also improve

significantly.

(BB - BE] YA N—tF2U T CBERBEESE - ITEX

| AiwmE

People have become more and more reliant on the Internet for
daily communication. In addition, networks are and will be used
more and more to improve people’s quality of life in the context
of smart homes, but also in the area of industrial automation. This
will lead to a world in which devices and people are all connected
together via the so-called“Internet of Everything” (IoE). However,
while network communication makes life more convenient, it also
exposes users to risks that they must be aware of, such as mal-
ware, phishing, etc.

Cybersecurity training

Current and future IT professionals and security experts must
possess all the knowledge and skills required in order to properly
handle computer security incidents. These can be acquired only
partially through theoretical lectures, and it is of utmost importance
to have practical experience with actual security threats in order to
be able to deal with such issues in an efficient and timely manner.
This kind of experience can only be obtained in cyber ranges,
which are realistic environments for cybersecurity training. For this
purpose, we are developing an integrated cybersecurity training
framework, named CyTrONE, that makes it possible to easily man-
age both the training content and the associated training environ-

ment.
fhoodle
LMS
2 =4 cyTrone m
|
nstructor % Trainees
Training Range
Database

Integrated cybersecurity training framework CyTrONE

Security awareness training

However, cybersecurity is not a topic that only IT professionals
need to be concerned with. Regular IT users as well must be aware
of the potential security risks they are faced with during their dai-
ly use of computers, smart phones, tablets. Moreover, many of
today’s homes are equipped with loT devices, such as wireless
routers and IP cameras, which also should be managed responsibly
from a security point of view.

Consequently, as a second main direction, we conduct research on
the use of novel methodologies for education and training aimed at
improving the security awareness of regular IT users. For instance,
the use of adaptive learning ensures that training content suits the
abilities of the learners and helps motivating them to study harder.
Moreover, gamification techniques help with making the training
activities more attractive and facilitate the learning process.

ERARTIEE S

1.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, November 2019, vol. 24, no. 6, pp. 3619-3643.

2.R. Beuran, D. Tang, C. Pham, K. Chinen, Y. Tan, Y. Shinoda, “Inte-
grated Framework for Hands-on Cybersecurity Training: CyTrONE”,
Elsevier Computers & Security, vol. 78C, June 2018, pp. 43-59.

3.R. Beuran, C. Pham, D. Tang, K. Chinen, Y. Tan, Y. Shinoda, “Cy-
bersecurity Education and Training Support System: CyRIS”, |E-
ICE Transactions on Information and Systems, vol. E101-D, no. 3,
March 2018, pp. 740-749.
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We aim at providing a dynamic research environment in which students can increase their knowledge, learn new skills, and develop
new abilities. We lay a strong emphasis on putting theoretical knowledge into practice, and on hands-on experience with various as-
pects of networks and network security. We consider the development of communications skills to be extremely significant, hence
presenting and publishing one’s work are highly encouraged and supported.

t
*
ad
)
7__
®
*




t
*
a
)
7__
®
*
&
I\
9
|
4

A0 EME 3T

(AR E] EXFE. STEERS. VI bz 715
[$¥—7—F] EFVRE. 7075 L5, AR, EFvAER. 7
77 L% TR NER

(TOMITA Takashi)
E-mail : tomita@jaist.ac.jp

VZbvzz705Relt 5E8ELE

HBiEL T

MREWKDDDICHELIMZ < 5ED

EAWGCHZHH. BRY TS ITAFVRURENGCERERDEF o TV I LB ETT, £/, HRT—~7ICLo T, 7Ro5
SV RAF O EER. HUERE. BX - BHSOERNBEF o TVWS I ELEELVTT,

ZOMRTHICDLEE

VI EO 7 /Y RT LD - BET 270 0BSFNEHEHBEORM & MEOREZZH - BT 2720 DR - BENTEERE
EFICNIBZENTEET, Flol 25 LIERRUEMEHEAELE (BB BEICSCTHRL), MELZAENICHRRT 2FEER

ETED2LOICHDET,

[(FEXFA]

FERXFEE R, MPeERLLEEE - HIf-v—LERWT
V7 bU 7/ N—FT T O - BIF - REEZ1T D Fi&
BT,

BR2EEBLELTVWE I LD ORLM  EEEEBBICRILY
LZLENTE, BEIE - MEHE - FEEOHBI= v M OS. Ml
- HEEHR. CPU. BB - BE 0o, EEERLGLED
BRe - BEESKOONE YR T LDBEEH - BIEIC LIEZLIEE
AanTuwEd, Lal. EBECEGNRAGIHEREMECEH
BHRMM) A D D70, EERISBD-OICIEHERAL - TR - BNE
DODEEEHBT DI EREREBEMEBArEbE 2 I LG E, Ka
BIRDPDETT,

K4 FERFEFOBREEE LT3 720 OERERAMBIF P 25
ThOBIF - MDA, O BFADISBOMRETo TWET,

[ERER AT D BIF]
SOEBCHERFHEEBATES L0, Y AT L O -
BA% - RILQEREAM,/ 7TV XL DRE - HBREEToTL
ESEN

- RN S 5

- BOEERIEE | SR/ REERIE. (FEX /FU1S)BHRIE (3]

-FEAERE | wERERE. EERLEE2]
« IRELEAM A AN

- RS LEE D 005 LaMHEE TS pREE[2]
SETIMRE I VRTL/ TS LA EMSBIALLI-ET N
R EB-THERE

RN RETNET VRE

- (EIRIREE ¢ R IC B DN TR W DOMREE

* T RATREME (BT A HIE

* RIBATREMHIE /BB ARk [3]
-TANEBER VAT LOHKEE BETEBNRET Z/HD
F2 =21 BBER[1]

[EEGZOREFE - RIEE~DISH]
PELOEAHRZBL T EXFEOEBLEICHOMD
vy TeBOdE%E - FREBERL, EXERICEMURELGER
WEERAFEOMWILZBIELET,

* Simulink EZ VD AN Ly 7 2 F BBIEREMTOBH[1]
HAAAY TR FOA—FT 4 v ITEE/ N—FD T a
T D EYERE R AT O BF[2]

RSN F X FEBERY —vo o 54 T[1]

FEHRER

. Takashi Tomita, Daisuke Ishii, Toru Murakami, Shigeki Takeuchi,
Toshiaki Aoki: Template-Based Monte-Carlo Test-Suite Genera-
tion for Large and Complex Simulink Models, IEICE Trans. Fun-
damentals, Vol. E103-A, No. 02, pp. 451-461, 2020.

2. Thuy Nguyen, Toshiaki Aoki, Takashi Tomita, Junpei Endo: Inte-
grating Static Program Analysis Tools for Verifying Cautions of
Microcontroller, 26th Asia-Pacific Software Engineering Confer-
ence (APSEC 2019), pp. 86-93, 2019.

3. Takashi Tomita, Atsushi Ueno, Masaya Shimakawa, Shigeki Hagi-

hara, Naoki Yonezaki: Safraless LTL Synthesis Considering Maximal

Realizability, Acta Informatica, Vol. 54, Issue 7, pp. 655-692, 2017.

WEEY — W (BT IWVRESS, SAT / SMT Y W NE)
EF LY — IV (MATLAB / Simulink. UML %)

—_

MREDEE LIt

IR HIRE, BERN L RE - B e ER TE LI ICEELEY., ZOLOLRE - FEREEND T LT, MEOKEZZ5H -

BIRL7C D AN ARRECRT LD TE2 LB EITY,

(BETHNERMCLIREL L EIH)VHAROEGN L BER - 5tE - 37 - 7 70— F - BREORECRIERIRD 72 DFNG -
BMIOERICOWTIEL, FARANICITFFEE & L TERD - MENICT > T o0E T, RFPHEOTMIC DOV TIEEIICE

B2 ETOZEmEBLTHELET,

46



B Wk IERE R VRRRERE
& m.ﬁ I YO K ﬁ w.ﬂa mm_._,UyT_xjhmbmmn_ﬂmwuﬁﬁﬁ




0
;1]
a
b
7__
q
7
A
b
5

m R D E
HEERZFORBOBEZO—D2ICt2a—< /A F-O0Ry b2HDFET, ORy MIAEXEREICNERLES E
SELRETAMOEBET A2 ZEPHFINTVWET, Z0EEORyY MK, BHHWICAL—XLEMEZEIRY
SEVOAIEE EDIC. AL GRBEzH 2LV I AlEbRkOONE T, REHTIEIZOMAEZR/EL L.
I%-ffIFcESCRRy FIFEHNH, AHMOL S ICEBOMM LHmERZIES., 33227 — a3 Ve
BT2I— Vv FOWFREIN—LET, T§hbE. R—EwTvarv—TFovay - HFAI7LPHTLEET-AE
RHAELELToORY FOMR. AHMOBZEOER T LT HIERES. V7 MUz TICL DHERBEEORR. 58 -
WHRTF L, ZLTATHBICELZ I -V Y MHBEOERLEE /LT —VICEBENICE DA, HRICEBL
9,

mf—J—R
ATHBE. ORT « 7R HWAHZ. SIS BEHRER. VIV 7RZE 28T 4

n HERRDFHE
K5I, () IBBRIFORBE BRI HFLHEICLBZT ARy var-SA4T74 7%, (b) BICHEEBH -
RHNGIANA =V BN TCBEREDO TS > 7D h%H. (¢) BENLY —XRAICESCBEYPOEMOBER
EHo TBRBRNGHEREEHA LT3 02 52EE L. BEOMRE -H2IcB T2 —F—DBREBEELET,

m P RE
FENVZE U=, MNTT 773U 574 —X0 v — 70, REZHERER., YV=—aA—TL>—
IZAW. BTV — 7>V —vz— 7 WEERETNBRE. =723, 8F Y Z v 7. B 800, AAEH I 0.
WLraoFyas =

o ';5§ﬁg.
“) 00

Ltm_fmat.re z ype) <
P int[] count = new intfy¢

9 for (int i = 0; i < yentyp 7 P
while (yen >= yentyp: ) V. = ¥ !
Logic yen -=lyentype[i];

count[i]++;
1

return count:}

(EB) Ry b OFITEHEBDIER
(FB) ZoHEBERELIALANEOEE. V7 b7, HERES

48




(ISHIHARA Hajime)

ﬁﬁ . EJ/?\ & E-mail : ishihara@jaist.ac.jp
[MEHF] IBHES - FRPEMR - BORRIES - STEER
[#—7—F] EfEHHIE. BN, (WEH. U8

ISHIHARA Laboratory
EEHRE

n'l'ﬁﬁ\ b Afd niE’\

HRZIEDDDICHELIZ - 88D

HFLELTEBR - AZUERE TEE T 2 (BN BINELESICHY 218, RENICITZER B ERRIERZ BT 218E. Lr
LML S % FE > THARZER TS Z LICHREZFF->TWD Z &,

ZOMRTHICDOLEED

ZOMRBRTHICOCEDE—S TV LRIEINTH D, BRYAZTIE, SFERXROEFRICL > THEZES Z EDSD 5T LRI DN
FNERRTORGBMERROFLETHIRAEETABICHENC AT ILERIEY., ERNAEZORRELRG I E2R LT, Rile S
ICDF2ELEEDICHFELRE LD ETIEBPTFONMEZELSHREDEZED, DVWTIC.EEBONMEROGBENEE D, £7- L% [GLFA]

LLTESTIRBREBLT, §
Ly F—avEHoilliEE{T 5,

[FEscdsE - BAE] 153RB1E - BMLE - HiRG &

HFELEBRBZICE 22BN EHOMBREToTVWET,
HFELELT li HIRMIES. HEEMR. BTHAFLLTE #
IREHRAS., ERFAEREFICHEINE T, FiIC. BRHEFE.
HORFRIES. qu%@iE THOCHRZToTWE T,

B

HORERODZAVE2—5 - 0T T LIEZDBEDEFHED
BERBZZILNATEET, LALLLL, BEOHF TORDE
FHBEZ0MEROBZTOTSLADNERETEL I EERIILE
Bho BOGHEIPLZOEEMAERD D05 LIZHIET 2
HFELE L TERNEFELH D £9, BEEFIE. Brouwer DE
BEZHFICIAE D Heyting % Kolmogorov I & D FER LS 17z
BHEIEREZAVTVES, Hibert 2. Banach 2R, BRI
WL OBBmRITEY. £OER %5 2 % neighbourhood space.
formal topology. basic pair % £ OAIEZR iR = BRSO BHR
HATHRELTVWET, £/, BRHBZOERMIT L LT BR
WEE. 15IC Martin-Lof OBIIESG CHRICHER TS 2 AT 45

B CZF ZHRDICHREToTVWET, S5, BEOHFE(H
HHYEF)  Brouwer DB EHRHF Markov DRSS I Ef 4
BEFOH EICEBSNIHZEE. F—NEEAL D mENERIE
PEHMOGEABICEIDSEL, BEL, FR1EITDZLeBIE
L OB HZZIRIBL, REHELTCVWET,

HOIRRIEFE
BROBZECHAVWIEBREEZREOMRBRCEERBEHEL T
mi?OEﬁi%ﬁﬁ®i%&fﬂ77AbAﬁﬁ§0@®E
IZiE. Curry-Howard O35 &M IEN 2 BARGIIEAH D FEEED
L0 LEERTEET, TDHDOY AT L(T 2 vAVYK
B0 Minlog ¥ 27 L% E)BBFESATOE Y, HHRHELEER
FEREOBREBPOLNMC L. HHBEOMPL OEHERZRIE
DFFAZEDH L. 7o 75 LEREITI IO DERMR 1T -

TWEY, F/o. HEREICRRINS, BHOBEREOLHR
PR ®ﬁnbﬁofui?

RIEMNICRIRT 2EENCPHEBNLEXNELECENEFICDOF S, 512, HRERICHEVTUIGHENR) 7

SHH O

STEAUREERCHEOEHSEROME L., Fnb LHEBRW
HFOBBROMREToTVWET, ZIEARMETEATEBENL &
DFTEATEERISD function algebra - & 245 D17, FHEOEM S
CRERARERE L BROF I BT 2 RENREXEROE
EREBOBBRERL M 2MREBEELTCVET, £/, 4
SEE L EME, £BHHL, MESUL EOREBROMEHT o
TVWET,

ERURTETE S

1. Hajime Ishihara and Takako Nemoto, A note on the indepen-
dence of premiss rule, MLQ Math. Log. Q. 62 (2016), 72-76.

2. Hajime Ishihara and Tatsuji Kawai, Completeness and cocom-
pleteness of the categories of basic pairs and concrete spaces,
Math. Structures Comput. Sci. 25(2015), 1626-1648.

3. Hajime Ishihara, Some conservative extension results on clas-
sical and intuitionistic sequent calculi, In: U. Berger et al. eds.,
Logic, Construction, Computation, Ontos Verlag, 2012, 289-304

MREDEE Gt

AAREFFMZ T 25T, HFRELMEB L L THIRHE

[#72Z=HP] URL : http://www.jaist.ac.jp/is/labs/ishihara-lab/www/index.html

CROWPRE - FAEZIR L THARZED TERVEE A, HIFRIEA > /N—

DHEANDOERICH T 2EEOARICEIV, BRALEAGREBICLE o TTLNTVEY, MIREL L TUTO €I F - FHal

HRRHEZICDFBZIEICEAZBOTCVWEY, £/ FROREFHEICH
HECECRIFANDN, MBESNBETART 570D, XEXRR.

FeZtZBELTVETY,

nglﬁf&t@ﬁ/—c i[/&( TiEED i’@'h
OFERRAEET LY T—>a v EiiE EORIREHIC




OGATA Labhoratory

EHMRE

2% . WA MNE

[(FEHF] stEBRE V7 by 7I% BERXFEE
[¥—TU—F] D8 27 L, REWH. TP, €7 VRE

(OGATA Kazuhiro)
E-mail : ogata@jaist.ac.jp

REEWELBLT

BMLHOB AT LADRKZES ]

WRZIRD 2 DICHELEMS - 88D

DENTRERCESHRLEEICOVTH TV D, O3V WALy REBW-ITT0I S5 LOER) DR H 72D LIZIESIHBRVT
T, BERICHBERBLIZELTHOHREBDZDICEERILEVWTT, do bbb AL ERAET - AOBVEDERE - AEEROME T,

ZOMETHICDLEED

WENBEDNEFICOT DI ENTEET, MR E

FICHGRICEED &

B CTHRICHRBTEDLIICAD T,

(LR - BiE] B0

KRR, DRz EOREBOES SREMO2ERB G DB
SNE T, REMOVEBREREEB LIFUEY, 070, KEE
WEREBBEH S bFENE S, BET D baw, BFEEBI 70 b
Jv BESFHRTO baN 27y Tyay bR b3, BRRES
LOANTEDHET AT LFREBE & L CRLikd 2 & t 75"( EESN
1. Initiate: A hash of BAN (#credit card), etc.
Buyer (5 2. Invoice: Payment 1D, Ss signature, ele. -
? 3 Payment: Encrypted BAN, Bs signature, efc, &
6. Confirm: The same as Auth-Res

BfEE. BEEELL

. mgun .J

4 Auth-Reg;: Msgscxd!a,'gV = J'b‘".‘. :
so far incl 55 & Bs signatures
| s Ao S \@E/M

A“T‘"’“B‘“‘kw@ of payment and, A's signature

— KRy b7 =7 DRATRED SEBH S N5 RIBIREZIRE

b AvE—VORERELED/ — PRy T — 7@%%%%@£
ILEREBBLTZILT. DB AT LAEREEWH L L (T
9, £592L. DM AT LD T RNEEHFILREEWDORE
MEOHBE L L TRIBETE, DBV AT AL EREHI-TZ L OWER
&, REEHIAEEE BT IEERIMTIIETITIZENTED
LOICBDET, AMRETIE. DE AT L DIREMER IC L 2588
ik BLEIRSBEAEOUHE L L TOREHRE. FUITREMEEAE
BEHLTZEDRIEFEICOVWTOMRET>TWVWET,

1. RSB BV HERXRICET MR | BEEEE. X
BEM. HEBRMEL EDDEY X T L DT~ & B LRELR
0)$£§'I‘$&D}tiﬂé’l$§£’(§? EDTEET, FEELEFTRTO
BEAFRE TEICRIRERED Z £ TT, AEMDIIHE. RE
@%UET’@E’IE%J&E’C & 2 IREEMREE isReachable &M T & nif+45
T9Y, DFD. isReachable ##H T& 3 2 TAILREER. 0T
EDERS AT LOBDMCBD ZEDTEBZZLICHEDET, LAL.
isReachable ZBH TE 27 NI Y XLBFBFELBEVWI EDbhoT
WEY, £IT. BHEEBEB LT isReachable #1822 £ &5
HTVWET, EHPBESFERT -5 IcEI ok . choDF—
IDABRETHHOT—FICTLTHELWHIETEDLDICT 2
TCHDEMTY, RFRTIE, REEMH 5L T E 2FEARIREE

WHENEEDEBIC OIS L. BMAEERETZ LI LIELTH

ERBET-SELTHV. HoOREICK LEERARTHEZ L E
IO DM ETEE L3RBT E. §4LbHb5, isReachable DHERL
ERAET,

2. DO AT LEZHEORNRETZHBT VTV XLDET
WEEICET AW HERFy T ay FFATYZLEDHE
VAT LEHBEORGRETZHOMTNTY LDH-ITREKEEDE
ERRRICEETRIN( D 2EEERmI-TREDINEBEDEEL LT
Rz BBENHDET, LHL. Spin EOHRBFOET VRER TIRE
TRINEBEDEL L TRZE A, ZDD, FOLILHET IV
TJUXLDF-TRaMERRBEICTRTEE A, FIT. DHT
WAV XLELTICHERRBEICRBRTES L EDICHERCET IV
BRETELZILEERL. ROREBZBEOMEL L TR ET IV
BHEEEEL, FRCEDCETIVREBRERFEL. 28X Fv
Toay bFNTYZLEQERNICBERTEILETENLDEYEE
RITDILEEToTVET,

FLEHRER

1. Kazuhiro Ogata and Kokichi Futatsugi: Modeling and verification
of real-time systems based on equations, Science of Computer
Programming, 66(2): 162-180, Elsevier, 2007.

2. Kazuhiro Ogata and Kokichi Futatsugi: Proof Score Approach to
Analysis of Electronic Commerce Protocols, International Journal
of Software Engineering and Knowledge Engineering, 20(2): 253-
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.

RELREEE CafeOBJ (AZTHE S NIHDLVARDOHE
ERBOVED)
RIS EE Maude (CafeOBJ DItk S 52

MREDEE LIt

[AFZ2=HP] URL : http://www.jaist.ac.jp/~ogata/lab/

WERMEEL LTHLOZ LEZABE - BRLIVWE D, BKiliEF & L THRA4DHRE—FT 5 LD LRI - BRmeBELIVEHE
BREOFHERTARTY, ZORHELFROFEICEFEAROBRRE L ML VZCOMERBOBELEBIDET., £2T

BELRBIED LS

BRICERLTECILLADET, RERAROREFEANICFEDATMHEZEE L £9. HKICED

DEFTL. BHEZVCOMERT DI EHLET, BEREOFERVLED DI L7TFRE L L THBLET,



(OGAWA Mizuhito)
E-mail : mizuhito@jaist.ac.jp

OGAWA Labhoratory
INIHE R =

s 1]

Bz NI ISR

(AR E] ERTEERZ. EXAFE

[#—7—F] Formal language, Combinatorics, Rewriting systems, State transition
systems, Formal methods, SMT solver, Binary code analysis

HiRZIRROMREIC
FBRETEBYI U7, ¥Xa7EY AT A

MREWRDDDICHELEMNE - 8D

SR BERE D (S - HOBEHRIE - R EE - B Sb U IBR L EICH T 2 EMBROEVER, 2% DHFNEELIBIBR TES 2 L.
FO/ VMU ETNERFE3IOHIFoNEZ L), BLUHBICLIRENIZI =5 —> a3 VEED - AEEDEEN, AREROL 2
F—IFHERE, HONMEEZBRXDEARTT, BELHBIHEXHLPEE L. BERUIEXSBELLEDET,)

ZOMRTHICDOLEED

AMAEIF., PEZETY CICRIDMBOEMOBBIZEN L LERA, Db DIC, EANBIZOERE LERICEDSREOMBICHR T
PHER. RANOBEBICHT2FB L7 FO—FEOBBEAMNELET, EENICE. PEOREKLENICIHLC. ERMEGREICIEE
BEEFBFEL &), BRFERICH T 2 HR-BINY —VOHREAEGBERICE. SIBEER. €% 2 U 7« 70 b2V, Java 0 — FEEAT,
HOBEBEBET. N4 FUa— FEF. SQL OEABRORBMMERERL E) Db, MERE -7 /0 —FOEE - 7A 77 DEK -
TOrsATRE - BIREOY A I NVERBRL TH DL, LRAFRBEBOT—XXIT 1 LELES, INODORDOBBEZEERT

DETLDEHRLTVET,

[FEiscdsE - BE] A% - IRHEEGEL). v 7 toz PEERE(EL)

BfE, SHEENZEORE. HEBOBRILICLD, RENY AT LOBEEIALE
ARELLTTWET, fIZIEET VRE TEMWRE SR E 0 BEMER AL
BED CPU BHEICER DO EHDHDEL->TVET,

AHRER, FHEET V- 7TV X b - BEHSSOERER, Z0RR0BH
BY—MAOTOMATRE SHIREOY 7 MY P ARBAREMEERL TWE
¥, IHERSFE. HAAbYER(S 7 7ERCIEREE). 28R FASE X
R, HEEROFMEGRETT, 20K —REBRICRZ 2ERNREDLES.
SNENIIEROHRORHAFTEER/LET,

Y—MDTOS A TRER, BEY-VOBABRONBLER EA FNO0OME
REPoMC L ETAVET, REOGEEERIERNHELELCRRLTVE
Hho TZEZIESAT YUNADESC NP BRIZDREDY AT ARET CRERLEE
L HNES, WRMICRBTELCL D, THNRBICHEV, ERO7VTUXLEH
U, ERICLDEDUERTHEDT TO—FEHATVET,

BHRNEHR Iy 7 ELT UTOEBZ EICERERRRICL D EHTVET,

1. R EEQ BT Wel-Quasi-Order (WQO)Iz & A48
BREOEREEOERBRICL 2KHTIFIE Myhil-Nerode EIEE L TIECAIBNT
VWET, BELWQO Io & 2T 71519824 IC Ehrenfechet HIc L NIRESNE LT,
WEDEREZOARBRICL AFHTTIEE X Buchi L& DEbNTVWET, ABF
RETHE. AL WQO ILL2BHMF. BOULICZDHDRETHEELL TEE
HRR & ERILROBMREREL. ZOMEZRLEL, R HEORILLELD
o7 —5#5E - BRAERI TR L. HREEHTWET, (YT Thya7
WA, hYVERAS L R)

2. Well-Structured Pushdown System (WSPDS) DiRFE AIgEM

28y 0 e ORIRREEB Y 27 LICBREIE(Wel Quasi Orden)ic & 25If0%RE S
3TLT, HEURMESUR 4 LHEORE TN AR T — MR LHHEA WSPDS %
RELELT, WSPDS BiiT707 5 b, RS 2T LO%CDBBET VORET]
BEMAT—RICRD 2 LA TEET, 35ICVASS (Vector Addition System, MU %y
MDEIERTEEA, Branching VASS OEEREEEDRE RO HORREEDH T
WET, (EBOBEAS, 4RBAR. 427 MRF VTV RS EHRF)

3. FE)BHEERROGREDO 9%
EEHAOTIUERARIELEILETY, FBELLREZERRCET2E8RE0T
DEMHDTOERICRE SN AR - BERENERTT, AHEGHOBEX1980
FREDFRINTOETH, ZOMBESFRRTT, ERFILHIIEREOSED
ARENQVEDRERME) LN LERRREEHTVETS, (FHEAF. 1 Ecole
Polytech-nique * A% £ )

4, EH EOFERAIBER(OMT ¥ b/ \)raSAT OREFS .
SEHLOBIEIL. mpegd 1 DP Fa—5—Ic B B DEEEDEIFIESAS
YAFLETR, VI 7Y AT VY X LOFB B E TR EEICEE
THIEDDW, BENECR)TLID, ZOHRI VI VISTRL. B8 - BH

FOEGEHN(ZERF) T RIERER raSAT OREEEHTVET, EEHHES
SMT-COMP 2016, 2017l QF NRA A7 I T Yices2lc R C2iaBE/LE LT, B
7. LORIA TEIFT 2 veriT LORAEH#DHTWET, (hOL—2XKF LORA, NhF
LERKEN AR ELER)

5. WU T ERRELINA T URIVEINGE S ETE

PCYI 7k, LEMIERENAAFYI—FTTI 7YFIA WAV T bahn
CCOEBFEDBONONTVA D, ZOHBBERFEFCERTT, 12ex2iE N
AFYI-FIRT -5 La—RORBIH RV EFIBL-ECHE. §ifoT vy T
RN KRR, BED API E1TIC& 5 sandbox BERERRE 15 -GFETY, 2
ITHENZSRTERV:T vy a5 7 VAR BE-PUM %B8%L. PC <V
Y17 DX86T 4 AT YT ER MY TERESICERS NSy h—RRICHII L £
U7z B7E. ARM, MIPS & IoT T4 A TRV NAM TS v b7 5 — AADIRES
HEL, DDty FOEFEY 27 MBERSELR) > bFANERD BB EITL,
PO SWEREEARICHIIL % L7 (Github ICTAM), 5%, SVIz70T 4R
TV T WEEBTNT 1 P FEOEWRERR, oT YUz 7 OFIEEIC L 298 %
BNELIRESBERATVET, (NMFLERKFR—FIVR, APFL- LT
ARVIRAS, hoL—2 K% LORIA £R)

6. 7—Fv FVBREICED CREFHEOMEL

F—b3 b BZORERT - by, Tyvadovt—tebvE)ick), &%
SELREARMERES, VI Mz TRIECAVONTWET, L LIERIEER
LU e DV RBER AR LET, ERNFEE LT BBENARICNZ,
ToFFr—VILEITNITYXLDENTT, AFRETHE, BEIC Visibly Push-
down Automaton NDIREITVWE LT, REICRD, 7Y FFz—YF NIV XLD
EERORELFAMABL T, Z0REOERVRBLENREEDTVET, (B
VAT Wy s KEEHR)

ERARTIEES

1. VAVu, M.Ogawa: Formal Semantics Extraction from Natural Language
Specifications for ARM. 23rd International Symposium on Formal Meth-
ods (FM 2019), LNCS 11800, 465-483, 2019.

2. M.Ogawa, V.L.Selivanov: On Classes of Regular Languages Related to
Monotone WQOs. 21st International Conference on Descriptional Com-
plexity of Formal Systems (DCFS 2019), LNCS 11612, 235-247, 2019.

3. T. X. Vu, V. K. To, M. Ogawa. raSAT : An SMT Solver for Polynomial
Constraints. Formal Methods in System Design 51(3). 462-499, 2017.

‘

EREE
BED/—FPCHEHNETHTT,

MREDIEE St

[#F32=HP] URL : http://www.jaist.ac.jp/~mizuhito

AARERBEEZETY CICRILDTFPEIMOBHBEEN L LELA, v D IC. ERNZOER LERICEDSREOBEICHRE T 575

i, RHOBEICN T 5B L7 T0—FHEOBRB.

BoDRVEEICLOFHEBRAZENE L. FEDHEIREGENICHLIY 7T T

DETOMBREIC L DHARO—Y A7 VERBRL THOVET, FFERLCRLIMR Iy I 2RIHRE LET, HRAREERLL. &

ADFLERENICELY, BELEOUEEHRLES, T0/5IV /5

1% Ocaml, Maude % & DRIMEVEEE BB L. EREEICENLEH

WET, SOICFAFHRNONEZBL T, MENERENOUBEEHSLET, INLDRNDEBZEEFRTOET LNBERLTVET,

51




(NGUYEN Minh Le)
E-mail : nguyenml@jaist.ac.jp

NGUYEN Laboratory
I VMRE

k.S v
(AR5 %] 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

WRZIRD 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.
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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
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which is used to extract gist
information from text docu-
ments.

We also focus on studying Ma-
chine Reading, which automati-
cally extracts knowledge from a
large number of documents by
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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
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Articles”, ACM TALIP, Volume 12(1), 2013
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Framework for Single-Document Summarization”, ECIR 2016,
LNCS 9626, pp. 1-12, 2016

Text Summarization: Sentence Reduction
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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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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

HERE ized manner. This model captures problems such as packet routing
over the internet, achieving consensus in a blockchain network or

Many real-world challenges, from analyzing huge social networks a fleet of autonomous vehicles trying to optimize congestion. Here
to efficient communication in distributed networks, can be ex- the main bottleneck is the communication between processors in
pressed in the language of graph theory. Starting from the 70s and the network. The crux here is that computation happens simulta-
up until today, the field of graph algorithm design has proven itself neously throughout the network, which gives rise to new problems,
as an invaluable tool in tackling many fundamental, real world al- such as symmetry breaking. The goal here is to design communi-
gorithmic challenges. To achieve this, many “classical” graph algo- cation efficient algorithms for the task at hand.
rithms were introduced. The above are just two examples, while many more fascinating

With the recent emergence of Blockchain, autonomous cars and models exist (online algorithms, property testing, dynamic data
big data, there has been a shift in how algorithms are designed. structures). Our goal is to explore these new models of computa-
In the “classical” model the data was small enough to be held in tion and try to accurately represent the algorithmic challenges of
memory, there was a single processor and the data could be freely the 21* century. We aim to define new models, and design efficient
accessed throughout the computation. But this does not capture algorithms for fundamental problems.
the challenges of big data and distributed computing, where data is Classical Distributed Streaming
too big to fit into memory, or is distributed among a huge network : : 1 Terabyte

of servers. This requires us to design new graph algorithmic tools

to handle these new and exciting challenges. / '* 'd /“ i

Below are two examples of such algorithmic models. Sl | W A
. o o8 |/

Streaming model: ® .’.':: ‘ -
In the streaming model we wish to perform some computation - —L- et
over data which is too large too store in memory. For example, b siscod it st DO oo
imagine our input is Facebook’s social graph, where nodes are Frlood vohtzened SRS My M.
users and edges are friend relations. While the nodes can easily fit
into RAM, the edges might require several terabytes of memory. To T BRI
overcome this, we process the edges in a stream. That is, the algo- 1. Reuven Bar-Yehuda, Keren Censor-Hillel, Gregory Schwartzman:
rithm sees all edges in the graph one by one, but has limited mem- A Distributed (2+ € )-Approximation for Vertex Cover in O (logA /
ory. The algorithm performs some computation while edges arrive € loglogA) Rounds. PODC 2016
and finally outputs the results of the computation. The memory 2. Ami Paz, Gregory Schwartzman: A (2 + & )-Approximation for
restriction is quite challenging and requires new algorithmic tools Maximum Weight Matching in the Semi-Streaming Model. SODA
and techniques. 2017
Distributed model: 3. Keren Censor-Hillel, Eldar Fischer, Gregory Schwartzman, Yadu
In the distributed model we have some network of independent Vasudev: Fast Distributed Algorithms for Testing Graph Proper-
processors that wish to achieve some common goal in a decentral- ties. DISC 2016

WEE=EDIBEHEH [#ZR=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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1. Y. Ji, Y. Tanaka, Y. Tamura, M. Kimura, A. Umemura, Y. Kaneshi-
ma, H. Murakami, A. Yamashita, and H. Asama, “Adaptive Motion
Planning Based on Vehicle Characteristics and Regulations for
Off-Road UGVs,” IEEE Transection on Industrial Informatics,
15(1), pp. 599-611, 2019

2.Y. Ji, A. Yamashita, and H. Asama, “Automatic Calibration of
Camera Sensor Network Based on 3D Texture Map Information,”
Robotics and Autonomous Systems, 87(1), pp. 313-328, 2017.

3.Y. Wang, Y. Ji, H. Woo, Y. Tamura, A. Yamashita, and H. Asama,
“Three-dimensional Underwater Environment Reconstruction
with Graph Optimization Using Acoustic Camera,” in Proc. of the
2019 IEEE/SICE International Symposium on System Integra-
tions, pp. 28-33, 2019.
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plex’, Nano Letters 15,8176-8180 (2015)
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ma K M, Kaneko T, Scientific Reports 7, 5615 (2017).
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ical Communications 51, 11607 (2015).
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K, Yoshida R, Advanced Functional Materials 20, 708 (2010).

ﬁ@i----

BEAZHEME. RAXZRE. DAAFPEE. BEHMBITEE.
HAXNFEE. BFEBE

MREDEE LIt [B%

ZHP] URL : https://sites.google.com/oke-acgroup.com/web

HETEL—=V THBELT. BABADENEBARICHKIBETESLIICHAR—ILET, HeDI/V—TFEHR - MLOBETS

RGRIRICED S ANEREEMET L ETRATOHICRIEELT v ATY, RELICEIRIREALRSAEEDTZVEEZTOET,
ZDIDICHUT1 - 30EMEEEELTCVEET, 1. BBRETAADy > avEBLGRIENEE D ELERMEDRDEED, 2. RELERELID
BOBRLOOABRBIC T TO—F$5, 3. FRFEK. HiaXFHERESHACHFNEELE, INoDBAELERREICLIAHLORIE
HNE@mOTOEIZVWEEZITOET, BON—FDHESA, TU2THITONNAF=TZBIELT—REICFrL oI LELLD]

78




(HONGO Kenta)

;E%&ﬁ zngB Eﬂ:j& E-mail : hongo@jaist.ac.jp

HONGO Laboratory
[ARDF] ~FUFNX A>T 33T 47 A, 5TERIZ 758
[F—T—F] ~4 XifGt. BRFE. HEI0NFEE. S FIEEFRES

x RE
gEB E}I: NE WOWE - BERSS I aL—v sy

ANV EFRALIGETERF LRHRFO
RIS IC LSRNV ERRE

MREWRDDDICHELMNE - 8D

MEZAT LEOLAREFEM—D, IV E2—F [T LUAF—DHW] I ETT, HROQFOEREMFBILZ. AFBEEOHS. WEF. (LFT
IO, MATEEL, BNERY —EWVWoT:EZ BT,

ZOMRTHICOLEED

ARG, ST UFNZX AT 3T 7REND PERZLEBRZ(A>T7 33T 17 A)O@MEEBIET. £FEN/ED D DFMH
BT, ELENLREEELET, FREROORETEDLD T2, HICEXIE. AEHART 28U EZRHO TVWET, KRR TIE. BRAAD
B4 GEMERELOBRAZEC T, FHLEMEEZER L. BHEANEBARICET 2 Z DT WRAWRE T, MERRICIDEAE T, R
EBZBCC. RIERR - BEeh. 7o o FEBEEN. 33227 —Ya N Vo HIBERNTBEOAMICER SN ELANES
EFICDFBIENTEE T, FMEFHEBLTC. 7534V FF vy FORFUHIKRICAEL, HEDOHERL., WV TIKF-REBEHD
AIHICBA D 9, ZOBMEIF-AME - A FNVEBICEADET |

[Eimse % - BiE]l 2017F 108 1 BN I HERAREDO/-OZE AL

[RTFUFPIVX A>T 3T 47 AMB] EMPERIFS I 2
L=y a VHRIICEL T, BiENESOESEEZSHRTHE
HEBABILTWET, RE. BHOBRENESTEBS L THX
MREEESEDLELEDIC. BELOHEBHREZTV. EFEE
IZHBEMAICERDFHA TOET,

[R7VUFPNWZ A>T 53T 47 ZAFFR]

AFERTOT 7 Mg, JST & & HUF(H28-314EE). JST 1 /
R— 3 YN TEBETEEE(H27-30FE) BRI EEE B(H27-30
EE)OTEZUMREBEMILE L7, BE. RFEERC
RI-BEE)EDOXIEEZ T, BRNOERHARE L LdIC MIFR
TEBALTVWET,

NAXFETE Ey I T = BB LTI INA XYERTRA(ER
DI, RXEWREOYEROT /L BIE L 4 2 WE & HERMIC
BRRETI2HLOHERT. YEFREAVHTYEORRICE
DHEATWE T, BRE. BICARLEYRPRUT—R B EDHE
FHOMEEM R E RO, "M XBERREEH L. £/ BE(LCEY
RANDOEMEZEDTVET,

[ERISEY 20— 3 VFR])

FAHRTOY 20 MiE RABFEMARIEET =74 bEY
DRI & FTHEEE | (H28-R2EE) . RU. RIFBHFMMRINA T
v hoE—42|(RI2EE)D2OMREEEPLICHREED T
W9,

BABHORA/NRIVEREEETH2ARALOEAEFELI L, KRE
TYERSFD I aL—YarvEToTWEY, EAT7=F (%
BE)PNA I bOE—RLLEMENZLCHLVYER TS
LLT, 20RO EE—FIEABE(BFHRICEDLC
BEFREVIaL—vaV)icL DB LET, 7. £4D
FRDFHEREOHNTFEHICKE SN IYWER(EREI) OFE—RE
STEICERDIBEATVWET,

RS H, EEISE LEELFEFRBEMER PG — K
RISOHE—FRBEEREME. 2FPHFHRICL2EG6DITROB
BIAF IV AMREET, BANARE LHFHEZ LTV
9,

ERARTEES

1. H. Ikebata, K. Hongo, T. Isomura, R. Maezono, R. Yoshida, ‘Bayes-
ian molecular design with a chemical language model’, Journal of
Computer-Aided Molecular Design 31, 379-391, (2017).

2.D. Kato, K. Hongo, R. Maezono, M. Higashi, H. Kunioku, M.
Yabuuchi, H. Suzuki, H. Okajima, C. Zhong, K. Nakano, R. Abe, H.
Kageyama, Valence Band Engineering of Layered Bismuth Oxy-
halides toward Stable Visible-Light Water Splitting: Madelung Site
Potential Analysis’, Journal of the American Chemical Society
139, 18725-18731 (2017).

3. K. Hongo, R. Maezono, ‘A Computational Scheme to Evaluate
Hamaker Constants of Molecules with Practical Size and Anisot-
ropy’, Journal of Chemical Theory and Computation 13, 5217-
5230 (2017).
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Catalyst to Polymer:

Synergistic Materials Design

MRZIRD D DICHELEME - 88D

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

imperative.

ZOMETHICDLEED

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 protocol (or research direction) that is an essential stage in pursuing your own interest in the future.

[#imsE 2% - BiE] Chemical industry

Plastics play a major role in enriching the quality of life. Nonethe-
less, detriments caused by the leakage to the environment can no
longer be ignored. Especially polyolefin, their abundance requires
urgent actions towards new plastic economy. Though polyolefin
has high life-cycle eco-efficiency, e.g., low energy consumption in
production process, recyclability for second-life use, etc., more than
half of the consumption are disposed to landfill, especially packaging
with inseparable layers of multiple materials. Likewise, the develop-
ment of highly functional polyolefin materials with desired properties
becomes essential to meet the requirement by a single-type plastic
as well as in today’s advanced applications. Our lab aims to develop
methodology and knowledge to access a new class of polyolefin
with tailored properties by synergistic catalyst and polymer design.

Unveiling Catalyst-Polymer Relationship

Advance in heterogeneous catalyst is a result of uncovered
structure-performance relationship that brings understanding
toward the rational design of more selective materials. In a long
history of polyolefin, direct correlations such as the relationship
between the catalyst structure and its performance have been
extensively studied. However, a little knowledge has been estab-
lished for answering the most important question, “How to design
a catalyst for producing polymer with desired properties”. In our
lab, we develop a methodology based on: i) model catalysts having
well-defined structural features, and i) practical catalysts with the
aids high-throughput experimentations and data mining approach-
es, to unveil the structure-performance relationship (SPR) as a
first step for rational catalyst design.

Contribution to Society
Innovation in materials science has a great potential in improv-
ing our daily life and its sustainability, while such innovation will be

impactful to the society only when commercialization is realized. In
our lab, we work closely with an industry to develop polymer with
enhanced properties by synergistic materials design from nano- to
microscale.

Fig. 1 Methodology in establishing SPR
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1. P. Chammingkwan, Y. Bando, M. Terano, T. Taniike, Nano-dis-
persed Ziegler-Natta catalysts for 1 u m-sized ultra-high molecular
weight polyethylene particles, Front. Chem., 6, Article 524 (2018).

2. A. Matta, P. Chammingkwan, B. K. Singh, M. Terano, T. Kaneko,
T. Taniike, Truxillic and truxinic acid-based, bio-derived diesters
as potent internal donor in Ziegler-Natta catalyst for propylene
polymerization, Appl. Catal. A: Gen., 554, 80 (2018).

3. P. Chammingkwan, M. Terano, T. Taniike, High-throughput syn-
thesis of support materials for olefin polymerization catalyst, ACS
Comb. Sci., 19, 331 (2017).

Parallel stirred reactor system, spray drying machine, light-scatter-
ing spectroscopy, Raman spectroscopy, X-ray fluorescence spec-
trometer, several high pressure polymerization units

MREDEE LIt

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 report the research progress. Presentations in domestic and international conferences are encouraged.
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1.van der Waals T % U ¥ — L RAESI O3 T. Masuda, et al.,
Silicon deposition in nanopores using a liquid precursor, Scientific
Reports, 6, 37689 (2016).

2.BAESI OF /T ICBIT 23 T Masuda, et al., Direct im-
printing of liquid silicon, ACS Appl. Mater. Interface 8, 9969
(2016).

3.RESI OEIRIIC & 2 KBEMDOHFI  Fabrication of solution-
processed hydrogenated amorphous silicon single-junction solar
cell. Appl. Phys. Lett. 100, 253908 (2012).
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MIZUTA Laboratory | #i:AnBrsy 3 ngy  QonuGANATHAN Manoharan)

o = [R5 %] Atomic scale devices, Quantum and Hybrid Electronics
7_]( E Eﬁ j‘b :h:; [#—7—F] Graphene, NanoElectroMechanical Systems(NEMS), Single Molecule sensor, 2D
van der Waals(vdW) Heterostructure Quantum devices, Atomistic simulations

Pioneering innovative energy and environmental
devices with Atomic-scale Nanotechnology

MRZIRD D DICHELEME - 88D

In Mizuta-Manoharan laboratory, we are conducting interdisciplinary research by integrating physics, electrical and electronics engineering,
mechanical engineering, chemistry and Biology research fields. Fundamental knowledge in these fields is important for our research works.

ZOMETHICDLEED

Mizuta-Manoharan laboratory utilizes atomic layer materials like graphene, h-BN, MoS,, etc and ultrafine fabrication technology with 1
nanometer precision to develop ultra-sensitive environmental sensor Devices, ultra-low power consumption NEMS switches, quantum
information processing devices, and so on. Based on these researches, students will obtain first-hand experience in (1) Electron Beam
lithography and cutting edge Helium ion beam patterning technologies and nano-device fabrication processes, (2) Environmentally
controlled 5 K to 500 K temperature range DC and RF probe stations, dilution refrigerator, Electrical characteristic measurements, (3)
Design and analysis techniques ranging from first principles calculation to device and circuit simulations.

[EksEi 2 - Bi#E] Information and Communications Technology Companies and Manufacturing Industries.

based on novel physics, which can overcome the theoretical sub-
threshold slope limitation of conventional silicon MOSFETSs. As silicon

TFETs suffers from low ON current, we study the operation mech-

graphene and other 2D atomic layer materials and ultra-fine fabri- anism and performance limit of graphene TFETs both experimen-

cation technology with atomic scale precision for Extremely sen- tally and m_ult_l—scale S|mulgt|ons (f|rst—pr|n0|ples anq device level).

sitive environmental sensor, Ultra-low power consumption NEMS (4) Atomistic and Multiscale Phonon simulations

switch, Quantum information processing device, Thermal phonon We aim to develop a graphene phononic device that can control

engineering devices, etc. We are aiming to contribute to energy thermal phonons (phonon in the THz regime) by forming periodic
and environmental problems. nanopore structure in graphene. We also study single dopants in Sili-

con and vacancy-centers in diamond by first-principles simulations.

(b) Hole density (C) K

Graphene Adsorbed
“— CO,

In Mizuta-Manoharan laboratory, we carry out research using

Specifically, we focus on following four research topics:

(1) Graphene Nanoelectromechanical (GNEM) sensors:
By using highly sensitive GNEM devices, we are developing Ex-

o . . . leculs
tremely sensitive environmental sensors enabling detection of i
even single molecule. Using GNEM device structure, we are de- -
veloping energy harvesting architecture for environmental sensor Electron density
- i ili [(— |
self-powering capability. — _—

Fig. 3 (a) CO, molecule adsorbed on to graphene beam (b) Charge distribution
across the molecule (c) Molecular dynamics simulation

FLEHRER

(a)

1. A. M. Hammam, M. E. Schmidt, M. Muruganathan, S. Suzuki, and

0 lectrode(B) & 00niny : ‘ e C )
Om Electrode(B)  piayer grapnens il H. Mizuta, ‘Sharp switching behaviour in graphene nanoribbon pn
Fig. 1 (a) Schematic diagram of pulling down a suspended graphene with junction’ Carbon 121, 399-407 (2017)
electrostatic force onto the bottom electrode. (b) AFM image of the suspended 2.J. Sun, M. Muruganathan, and H. Mizuta, ‘Room temperature

graphene beam. detection of individual molecular physisorption using suspended

bilayer graphene’, Science Advances 2, 4, 1501518 (2016)

3. M. Muruganathan, J. Sun, T. Imanura and H. Mizuta, ‘Electrical-
ly-tunable van der Waals interaction in graphene-molecule com-
plex’, Nano Letters 15,8176-8180 (2015)

Electron beam lithography - Nano-device fabrication equipment

(2) Graphene Nano Electro Mechani-
cal Switches

We are developing novel NEMS devices
that are impossible with conventional semi-
conductor materials. Graphene and other
2D materials NEMS switches research work 2

is carried out for ultra-low power integrated ~Fig. 2 Monolayer GNEMS
system operating at low voltage. Switch SEM image

w500 nm
[ w—

(3) Quantum information device and Graphene tunnel field Gas Field ionization gas ion source (GFIS) microfabrication equip-
effect transistor ment
We study the quantum information devices using graphene and Environmentally controlled 5 K and RF prober
other 2D materials to realize long spin decoherence time. Atomic resolution scanning transmission electron microscope
Tunnel field effect transistors (TFET) are electrical switching devices First-principles quantum transport simulator
MREDISE S H [#2RZHP] URL : http://www.jaist.ac.jp/ms/labs/mizuta-lab/

We explore a variety of emerging nanotechnologies for ‘More-than-Moore’ and ‘Beyond CMOS’ era. We warmly welcome young sci-
entists seeking an active international research environment.
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2D materials: Silicene and beyond

MRZIKD D DICHELIE - 8D

The students need knowledge in solid state physics, which can also be acquired by students having a good capability of learning by
themselves and curious. Skills in doing experimental work are required and it is better for the students to be good with their hands.

ZOMRTHICDOEED

Besides teaching them the scientific knowledge they need for their research, | tried to make students develop qualities which will be
very useful in their future professional and personal life. By doing a cutting-edge research work and by performing difficult experiments
autonomously, they learn how to carry out important projects autonomously. The analysis of the experimental results and the interpretation
of their significance improve their critical thinking skills. Nevertheless, by talking frequently in English together about their research, the
students become more and more confident in communicating in English.

[ Se 42 - Bk#E] Engineer in Companies (manufacturing, healthcare) and Independent Administrative Institution

7o 5 Additionally, we perform experiments at synchrotron light source
facilities in Japan and abroad aimed at determining the electronic
Owing to their flexibility, perfect smoothness and high surface properties of our 2D materials by angle-resolved photoemission
sensitivity, two-dimensional (2D) materials which are thin films spectroscopy (ARPES).
with a thickness down to a single atom, are promising for reducing
further the dimensions of electronic components, to limit the heat FLHRESE
dissipation in them and to allow for the fabrication of 2D devices
which can be integrated in daily life items.
| have dedicated my current research to the fabrication and the
study of 2D materials made of atoms from the same column as
C in the periodic table and similar to graphene, a single layer of
graphite. This research started few years ago with one of the very
first reported experimental observation of silicene, done in our
group. Silicene, as the ultimately thin form of silicon, has great

1. Experimental evidence for epitaxial silicene on diboride thin films,
A. Fleurence, et al., Phys. Rev. Lett. 108, 245501 (2012).

2. Insights into the spontaneous formation of silicene sheet on di-
boride thin films, A. Fleurence, and Y. Yamada-Takamura, Appl.
Phys. Lett. 110, 041601 (2017).

3. Single-domain epitaxial silicene on diboride thin films
A. Fleurence, et al., Appl. Phys. Lett. 108, 151902 (2016).

expectation to allow for scaling down further the silicon-based
nanotechnologies. For this purpose, many challenges need to be =B
addressed: They are the objects of my current and future research. -UHV system with STM at variable temperature, Low energy elec-
(1) We are investigating methods for tuning the electronic proper- tron diffraction, Auger electron spectroscopy
ties of silicene for instance by means of atoms or molecules. -UHV system with STM, X-ray Photoemission spectroscopy

(2) We try to find solutions to grow silicene on insulating or semi- -UHV system for chemical vapor deposition of diboride
conducting substrates and to protect it from degradation in air. -Atomic force microscopy

(3) We keep exploring the same column of the periodic table by -X-Ray diffractometer

trying to fabricate other 2D materials made of element like Ge or
Sn.

(4) We study the integration of silicene with other 2D materials.
Most of these experiments are done in ultra high vacuum (UHV)
chambers in order to preserve these 2D materials from degrada-
tion. We characterize the 2D materials by means of surface scienc-
es techniques including scanning tunneling microscopy (STM), a
local probe technique capable of imaging the atomic structure of
surfaces or 2D materials.

WEE=EDIBEHEH [##38ZHP] URL : http://www.jaist.ac.jp/profiles/info.php?profile_id=593

My approach for the education in the laboratory is to make the students feel confortable in performing experiments in such a way they
could develop self-confidence and enjoy being capable of carrying out their research almost autonomously. | invite them to contribute
their own ideas about the direction of the research and how to interpret their results. | also encourage them to improve their commu-
nication skills in English.
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