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1. H. Xie, K. Arihara, S. Sato, K. Miyata. DualSmoke: Sketch-Based
Smoke lllustration Design with Two-Stage Generative Model.
Journal of Computational Visual Media, 2024.

2.C. Li, T. Zhang, X. Du, Y. Zhang, H.Xie. Generative Al Models
for Different Steps in Architectural Design: A Literature Review.
Frontiers of Architectural Research, 2024.

3.Z. Huang, H. Xie, T. Fukusato, K. Miyata. AniFaceDrawing: Anime
Portrait Exploration during Your Sketching. ACM SIGGRAPH
2023.

fERXE

FEFBY—N, DTy —&AF v —
EBerY, Fovzsy— FEHAS. JAIST Fablab

‘

MREDEE Gt

F—=TAVT Y FAY I T 2 —ZDOMFRBBEICT LT, FEOEFFRMEEZERLEDND, F— AT —27 THEBEFKDAED
BHEH25 2 LxBRLTVES, BOORESERT 270, BAAMLEARREORE /02 Fa@EL EI
T, PEDEVVHARED EELP LTI 22— a3 VEEHOALICIVAAE S, e oY o FRRICSHINS F
€52 LT, BODTREMLIAREY a Y aMEIC LDD. BB LLERATHAFELRKL T, /2. ENADH A
ToHER & DH AR ESEEOMAER T2 LT, TO—NUAMELTHRAF y TLRVOBIEFREHIEL N E]

2EOICEELTVWEET,

https://www.jaist.ac.jp/~xie/

[E]




S 9 = ¥ \ » (STEFANOV, Kalin Momchilov)
lﬁ% ' 1777/7 jJU/ {A}Dﬁ E-mail : kalins@jaist.ac.jp
[#% 5 %] Machine Learning, Social Intelligence

[#—7—F] Embodied Intelligence, Perception-Action Learning,
Human-Al Interaction

223 (=Y (W /e
ML EER

HR=E

Advancing Al for embodied human
communication

MRZIED D DICHELID - 8D

We welcome students with strong engineering foundations and an interest in signal processing, machine learning, mathematics, and
programming. The lab suits independent thinkers ready for challenges, with strong English communication skills and a drive to grow.

ZOMETHICDLEED

Students will develop and evaluate novel approaches to embodied and multimodal communication modeling, integrating vision, motion, and
language, learning to transform abstract principles and ideas into working computational systems. They will implement models, test them
empirically, and disseminate results at leading conferences while engaging with international researchers. Through this process, students
will acquire deep expertise in embodied Al and multimodal learning, along with transferable skills such as hypothesis formulation, analytical

thinking, programming, data analysis, scientific writing, and effective teamwork.

[EkSE 2 - BifE] Academic and industry Al research and development labs

The Embodied Intelligence and Interaction Lab advances hu-
man-centered Al that empowers people through adaptive and
socially grounded interaction. We conduct foundational research
at the intersection of artificial intelligence, machine learning, and
human communication, investigating how intelligent systems can
perceive, model, and produce meaningful behavior expressed
through the human body. Our goal is to enable intelligent systems
to participate in rich, adaptive, and context-aware interaction.

Our research develops core computational frameworks for em-
bodied intelligence by integrating vision, motion, and language
within unified learning architectures. We study multimodal rep-
resentation learning, generative modeling of coordinated human
behavior, and probabilistic approaches to perception-action
systems. Rather than treating recognition and generation as iso-
lated tasks, we model human-Al interaction as a continuous loop
of perception, prediction, action, and adaptation unfolding over
time.

Human communication is temporally extended and socially sit-
uated: meaning emerges through the dynamic coordination of
multiple modalities within ongoing interaction. Accordingly, we
investigate principled architectures for socially intelligent systems
capable of operating in dynamic, multiparty environments. This
includes multimodal coordination, context-aware adaptation, in-
teractive alignment, and learning from human feedback. A partic-
ular emphasis is placed on modeling embodied communication,
including nonverbal behavior, as a structured process grounded
in 3D human representation.

To advance embodied Al as a rigorous scientific field, we prior-
itize systematic evaluation methodologies, benchmark develop-
ment, and reproducible experimental design. By combining theo-
retical insight with empirical validation, the lab seeks to establish
foundational principles for Al systems that understand and pro-
duce human-centered, embodied communication in real-world
settings.
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1. Kundu, K., Barua, H., Robertson-Bell, L., Cai, Z., Stefanov, K.
DexAvatar: 3D Sign Language Reconstruction with Hand and
Body Pose Priors. In Proceedings of the IEEE/CVF Winter Con-
ference on Applications of Computer Vision, 2026, pp. 5842-
5852.

2.Adiban, M., Stefanov, K., Siniscalchi, S., Salvi, G. (2025).
S-HR-VQVAE: Sequential Hierarchical Residual Learning Vector
Quantized Variational Autoencoder for Video Prediction. IEEE
Transactions on Multimedia, vol. 27, pp. 4321-4332.

3. Cai, Z., Ghosh, S., Stefanov, K., Dhall, A., Cai, J., Rezatofighi, H.,
Haffari, R., Hayat, M. MARLIN: Masked Autoencoder for Facial
Video Representation Learning. In Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition, 2023,
pp. 1493-1504.

High-Performance Computing

MREDEE Gt

| emphasize structured mentoring and research-integrated teaching to support both student growth and high-quality scholarship. | align goals
early, define clear milestones, and embed core research skills, including problem formulation, experimental design, reproducibility, and scien-
tific communication, within active projects. | foster resilience, ethical data practices, and research integrity, preparing students to contribute

responsibly to academia, industry, and society.
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FIRBIEE. E—YarFv7Fv. MBABELIES T L

N

w

MEE=DIBEHE https://sites.google.com/view/com-know/

HBITFORBAEZE, BT A > VS TARDHFOBRR A LHRG TRILOMFZ. BISHER - FOINIT - A58
EL - RERERER - S RMREBL TR EEDH X,

CFBE2EDR— 2 THME L., MTEBOBEL L2FHED TITVE T, X T FITHRCEEXBOTAS
DEET O HmBELMARELSRTERL TOCFETY, FiC1 2B RFDHRE L OSRMRETDORR S —
HEERMBLTELTVET,

B4 GRRDHFEF U, e LHREPLENLOXRET IR EFo TV 2o, BLACHFTOERLRREE
HoND LI BMRELFAEDESALFo TV LEZBRLET,

mE O

12



YIFORTATA s | B 7TV 7—FY
E?ﬁﬁﬁﬂﬁg Efﬁﬁﬁ%A%Eﬁ#ﬁ%ﬁﬁ
MR=E

V7 bORT 4 7R, S HEME. oRy FFB

(NGUYEN Huu Nhan)
E-mail : nhnhan@jaist.ac.jp

Bt zEBL T, b3 BRI
Megzfmz -V 7ZbrOkry F2EIS

MRZIED D DICHELID - 8D

ARRETR, BHIF, 10 C1-9EVay, XN POz, HBTE. -t A-vavhé, SRESMNESLEL. BERRY 7 taRy b 2T AOEIICAVEOEED
SEFEOLET, By AT AORKE - B, MRDR H50ETRI T3V IhE BEIBOVLCLH—DOVWTERNGHBAE L TS EPNEENETH. DEEHTH
B EFhe FAUECAFRE TR MOFE0 EERER S, BOOEFEEIC & £ 7 LR CEBNATRCREENICIRD B FNEPREOBRIHET 258 5ERLET,

ZOMETHICDLEED

APARETIE, V7 baoRy ORISR ERE L OYIENEEER ZBBINICTER T2 2 LT, HTLLORY FERET - #818 - JEENIR
DEVERIHT B/cHDEX S LAEREFZINIENTEET, MRABRBZIRICHIID . V7 MR BOTHBT /N1 2 DEEET. BT,
SEICETAEBNTEERICINZ. V7 bORy b RTFLORBIEE L FHEICOVWTHIBLACERZ EA8TEET,

[ hE - BiEl BRI o =7, ORT (7 AMRE, KF - TREBICB T 2ARE. LECHT 2TREXER

AMRETIH. V7 bOoRT 127 2%, ReM. BioH. &5
FICEMEERELEOMBEEREDICENIFILLORY PP X
FLBREOI-ODEERNSSALELTHED T, ZOAHEMH
EFREBELTVWET, EDbiF. V7 baRy FAET 2B DN
WAL, ZNERIBNICSERT S 2L TOHATROR Y MEE,
YV IR, LHPICEEEIICIRS LB ORIHE B
ELIMIRICERDBATOE T,

1. RFERRBRICL2EERY 7 FOoRy FDEIR

AMETIE. V7 bORy bOBFRRCERMEELS. LU
IV, EryrT ERERICEBNICES LE2AEELZR
BLET, i, ORy FEERLRPEBERIILBETH-
ThH, BODREEABHEBH T2 I LTl siiSE-IEETS
BEVSIRRICEDEMAREZED TWVWET, ZO7 Fo—F ik,
REEDOMHEEE % B2 2 H7- 4Rt - SIHORMEAEIRRT 2
HbOTHD, WEBZODDEFEER,r OHEEERLE L TIRZ S
HBICEELB D T,

Uncertainties
(e.g. Physical (-]
damages)

2. IRV 7 raRy FMEEDORR

AT TIE, BEWFEREES, PO/Faz—>avEVIE
RTFABHFE OB S EIAICERET T 5 Z LI & o THkEE
PAEIFESING, FTLWY 7 baRy MEBORRICEDEALTO
9, MMXTCOXNMNFE—INRY T b BICEER—
ZOME - EEREL OV TICETIMRBBLECEDTE D,
B—WEY 77 —FFTI0FvDDHET, MEE— R LA
BE—FEZRICBIT CEINERBORRZEIELTVWET,
INHOMEEBL T, MIFEEE CEIER I, EH# L. BiTHO
EobEEEEL Ry FEIEZ RIBEIC T D EREERENBY D RRET A
MERMEAITDELEDIC. V7 FORY FTFNAARICTT 2EHN
BRIFHWYUai—>a>of|HZEIBLTWVWET,

3. SHRORE

APRETIE. V7 MEBREH. SV TFE—F VAR HIH. 28,

Morphological

Changing.
( Environment]
Broken =
Vs AL

Morphology
Controller

Controller

Soft Body:

Adaptive
Behaviors

Scnsing
Element

Varied Sensory Feedback

SHICIHRAUREMBRTEHET 22 LIc LD, THRURME &
27 AM - 0Ry MEEER. BEAHL. BREANE O RT «
IJAEVSIEBERSBEEBICYICURELRERNORY b 2T
LOEREBIELTVEY, CNODOHMREBL T, XERDE
SHORY b RTFLERZZERFEOKI L, EISHICER
4% end-to-end DITHFWY U 21—> 3> QAIHICEMT S &%
BiELLTWET,

ERARGEE S

1.N. H. Nguyen, N. M. D. Le, Q. K. Luu, T. T. Nguyen and V. A. Ho,
Vi2TaP: A Cross-Polarization Based Mechanism for Perception
Transition in Tactile-Proximity Sensing with Applications to Soft
Grippers, |EEE Robotics and Automation Letters, vol. 10, no. 6,
pp. 6288-6295, 2025.

2.Q. K. Luu, N. H. Nguyen and V. A. Ho, Simulation, Learning, and
Application of Vision-Based Tactile Sensing at Large Scale, |IEEE
Transactions on Robotics, vol. 39, no. 3, pp. 2003-2019, 2023.

3.N. H. Nguyen and V. A. Ho, Mechanics and morphological com-
pensation strategy for trimmed soft whisker sensor, Soft Robot-
ics, vol. 9, no. 1, pp. 135-153, 202.

fERXE

Ry b7—L, 3DCAD/CAE Y 7 b9 x7. 3D 7 U s, >
2T LRI R

‘

MREDEE Gt

HART—<ICB LT ZEFMERCHRZED 2HEbHNIE. MRIN—TO—BELTRVEGHELHD *
TH. WTHOBETHoTH, EFERFZINTNREDOREICOVWTEEZIo THLLET, FEICE. KA.
REH. HRHE %z <CFH?D9:00~12:0085 £ 114:00~17:00 BRICHARETESN T 2 I LEHRLTVET, &
BORREI—T 4 VI TR EHREE1TO L LDICIBEHEILSBROEDHICOVWTHEERITEY, S5,

RAVE L TEBRFRICEMEIRFARRIC O XIS L TWE T,

https://www.jaist.ac.jp/ms/labs/vanho/index-e.html

[=]




(MAWALIM Candy Olivia)
E-mail : candylim@jaist.ac.jp

JER » B Y7L YT AUET

AVTST3Y [(FRHEF] EET7 10— BESHLE, SEIH. BHFE
. [¥-0—F] FEZH FEEAL. ROER. BELH, BHRSE
E}I:j'b:!'n: W Ea—~ry-ara—9-Av550>3>

BIDLTCEE BT M N—Z/[A

MRZIED D DICHELID - 8D

AMRETE, FF - BEREEMEZECTIZIa=I—YarvERBLLVWEVWSIAREES, BHFBECESUEOEREZFE I FEE
BHLET, £/, BN GEREDZHF S, ERNERE TERNICHRARVBE AN ZROE T,

ZOMETHICDLEED
COMBRETOEDEBLT. FERBELT— S RPNEE L ABRLOBANE VS —HOEHEEBLET, BEANCE. S5 -5
BESNERHCRESBEF N EREH - RETEBNGAIBRENNSICOSEF, CAKMZ, EETS5ANY— BT 2HRE
BLT. BABRERECAELT— %2 U7 (BT 2RNEE LRI Y 2 7SN 2B VET, BENICIE. $EET Y

ZTVVITHA U RFNEES, BAMBFE HCI FEZCB LT BALEOERRCEFBIEE QM L & 0 o 7oK GR-E & R
LEF, TNICED, HENICEENODH 27 TV r—> a v 5BET 510 OBEGEEIEINE T,

[FEscdsE - BE] 1SIBERA. > 2 7 ARV, 150

AMREF. ABETYIMEMOLD RWHEERIORIR%
BigL. [BECZEIETIEIEVW ANBORBEN LI 2=y —
avICEBLUHREEDTVET, BEFENICE. SECEE
BEEROIERRS. AHOEE - Rz EIH Y 2 RMABS.
ZFLTYATLENDXFEEZRFFTDEa—~v>Y a2 —% -
A>3 a>Y(HCHDIDDHNHapias€. UTOWERT —
TICHDIBATVWET,

1. NHOERELEROHR

ML EERS - ARERZI. ADEDLS ICRBYPAREEIC
B, FNEEDEIICHEMBrERCARLET, SHLD
Sazr—va BB IREMREEEIEL. BEBETT
b ARIOBEEREFKELEZELCSERMEEELTVEYT, 55
o, VY —ZROBRONI-EEL B4 GEEOSEERS 5T
KU, ANEAERLI-SE EBMIrER L-EEERNT 22 &
ICEAEYTTVWET,

2. 73 A NY —{RENEHE I

AMRZFFE, 21— —2BROLTCHBTE2EEHMOBEICE
ALTWET, BET—FICRZLDBEANBERISENS 2D,
ZOED BN IZRIERN - BN AR RAR T, Fh7cb i,
HRERERELLRDOZEBITE T TANY—RERAICEWVT,
BEAZBECELVWEIBRZELLT 2 EMZAFA L TVWET,
INIZED, A=Y - A VAT LERSIZA VST a>T
5ZENTEET,

3. HRREMERN\DIGH

ABBTHRFES NEAME, BREPII 2= —> 3 VELSV
EXEIRTLGE EEREEMOBEMICEBLIBETE
Y, Tfe. TIANY—RERMEB. BERET EBEUSEND
Bicslf s AEREARIC L. HRCHRERAEANERTET,

Human-centric Approach
Considering human speech _ '

perception and production
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vol. 73, 101326, 2022.
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HEENLHIEL TV, in Japan: Analysis of circular business transformation through an
institutional approach”, Sustain Prod Consum., DOI:10.1016/
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of Planned Behavior and Well-Being Theory”, J. Knowledge
Management, DOI: 10.1108/JKM-08-2021-0612
3. Shirahada K, and Wilson A. (2022) “Well-being creation by senior
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E-mail : koohsari@jaist.ac.jp

Urban Design Science for Health

MRZRDDDICHELEMFE - 88D

Students from different disciplines, who have an enthusiasm for conducting ‘interdisciplinary science’, are welcome to join this laboratory.
Basic knowledge of statistics and good English written and oral communication skills are required.

ZOMETHICDLEED

Prof Koohsari founded and leads the Urban Design Science for Health Lab. He obtained his PhD in Urban Design and another PhD in Health
& Sport Sciences. Prof Koohsari has a publication record with over 140 refereed journal articles (such as in Nature Reviews Cardiology).
From 2021to 2025, he was continuously recognised in the top 2% of most influential researchers worldwide across all scientific disciplines
(Stanford University & Elsevier). Students graduating from this laboratory will gain a solid understanding of scientific theories and conduct

research on the emerging field of urban design science and health.

[FRE e 2 - Bk#E] Academic jobs, Consultant companies, Civil servant

The Urban Design Science for Health Lab was established in
2022. It promotes urban design as a scientific discipline and fo-
cuses on generating rigorous, policy-relevant evidence to improve
built environments, particularly in densely populated and rapidly
transforming urban contexts. The lab integrates spatial analysis,
epidemiological methods, and artificial intelligence (Al) to examine
how urban form influences human health and wellbeing, especially
in high-density contexts. Many urban areas today face intersecting
challenges, including population ageing, increasing prevalence of
non-communicable diseases, extreme heat, environmental pres-
sures, and transport congestion. These conditions demand spatial
strategies that are grounded in science, supported by data, and
adaptable to local governance and planning needs.

The lab’s current thematic areas include:

+ Al in urban design for promoting healthy ageing.

+ Future directions for Al applications in urban design research.

+ Data-driven spatial modelling for evaluating urban environments
in relation to health resilience and well-being.

URBAN DESIGN
SCIENCE FOR HEALTH

Fig. Urban Design Science for Health Lab

FLRHRER

Dr Koohsari has a publication record with over 140 refereed journal
articles (such as in Nature Reviews Cardiology). Some of his publi-
cations are listed here:

1. Koohsari, M. J., Kaczynski, A. T., Talen, E., & Oka, K. (2025). From
Associations to Action: Parametric Urban Design Science for
Cardiometabolic Health. Developments in the Built Environment,
100814.

2. Koohsari, M. J., & Kaczynski, A. T. (2025). Make cities more walk-
able, in the real world and in virtual reality. Nature, 646(8083), 38.

3. Koohsari, M. J., McCormack, G. R., Nakaya, T., & Oka, K. (2020).
Neighbourhood built environment and cardiovascular disease:
Knowledge and future directions. Nature Reviews Cardiology.
17(5): 261-263.

Statistical software, Geospatial software

MREDEE Gt

This laboratory supports students to be active participants in their learning process. This will be accomplished
by encouraging students to take an active role in deciding upon, learning about, and leading their research E

ideas and interests, with considerable support and guidance.

https://urbandesignhealth.org/
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K oL o (LAM Chi Yung)
*iAUxa ° I}ﬁ(« Iﬁﬁiﬁ - 74 9: - E-mail : cylam@jaist.ac.jp
<
= X [#% 5 %] Risk and Disaster Management

—
HR=E [%—7—F] Risk, Disaster, Resilience, Analysis, Simulation

Strengthening Risk and Disaster Resilience: Bridging
Science, Technology, and Community for a Safer Future

MRZRDDDICHELEMFE - 88D

We welcome students with a strong academic background in engineering or science, as well as an interest in or experience with numerical
and data analysis. Strong written and oral communication skills in English are also required.

ZOMETHICDLEED

Our research focuses on the analysis, management, communication, and regulation of various types of risks in nature and society. In our
laboratory, students are expected to understand the theories of risk and its management processes, as well as the integrated analytical
techniques for addressing complex problems related to risks and disasters.

[FRESe 2 - Bk#E] Civil service, consulting firm, railway/ transportation/ engineering company

WEAR Adaptive Decision Strategies for Uncertainty
We are examining the integration of scenario planning and game
We are conducting research on frameworks and methodologies for theory in decision-making for uncertain disaster risks. The focus

risk prediction and disaster resilience. Focus areas include proac- is on how dynamic modeling and stakeholder collaboration can

tive management, resource optimization, and community-driven improve preparedness and resource allocation under uncertainty.
strategies, including (but not limited to): Case studies are analyzed to assess how these methods enhanced

adaptive strategies, reduced impacts, and fostered resilience in

. . . complex disaster scenarios, such as pandemics or cascading natu-
Multimodal Risk Analysis Framework ral hazards.

We are studying a multimodal framework for risk analysis and pre-
diction, integrating data from text, images, sensor readings, and
historical records. By combining Al and machine learning models,

Nature-Based Disaster Prediction Methods
We are investigating the use of natural indicators, such as animal
behavior, plant growth patterns, and atmospheric changes, to pre-

this research aims to predict and mitigate risks in real-time across dict natural disasters like earthquakes, tsunamis, and hurricanes.
domains such as social infrastructure, socioeconomic systems, cy- We combine traditional ecological knowledge with modern data
bersecurity, and healthcare. The focus is on explainability, proactive analytics to develop predictive models. The goal is to create ear-
management, and scenario simulation. ly-warning systems based on nature’s signals, enhancing disaster
Integrated Disaster Resilience Framework preparedness and response while preserving local knowledge.

We are studying a disaster resilience framework that integrates ”
real-time data from loT sensors, satellite imagery, and social media I tﬁﬁ%ﬁﬁﬁ
to predict and enhance recovery efforts. By combining predictive 1.LAM, C.Y, et al. (2025). An information network analysis ap-

analytics and community-based models, the framework aims to . L L
proach to assessing the processes of issuing evacuation instruc-

;thtlmlzz rets'ourcte tallo.cat]lcon, |mlpro:§ fm(tergetncy rezponse, an_d tions: A study of evacuation cases in Japan.Journal of Risk Re-
oster adaptive strategies for resilient infrastructure and communi- search. DOI- 10.1080/13669877 2025.2466537.

ties facing natural disasters. _ _LAM, C.Y, et al. (2025). Optimizing travel routes for medical
Communlty-.Based Disaster Risk Reductlon . services during evacuation: A network and shared mobility
We are exploring the role of community-based risk reduction strat- tive. P in Disaster Sci DOI: 10.1016/i bdi-

o > . . ) . . perspective. Progress in Disaster Science. - 10. j.pdi
egies in enhancing disaster resilience. The focus is on integrating 35.2025.100407

multidisciplinary knowledge, participatory decision-making, and LAM, C.Y, et al. (2024). Topological network and fuzzy AHP

localized resource allocation to mitigate natural hazards. Case . o . .
. o L . modeling framework for the suitability analysis of evacuation
studies of successful initiatives are being investigated to assess . . .
thei labilit d effecti ) duci | bilit q shelters: A case study in Japan. International Journal of Disaster
eIr scalabllity and efiectiveness in reducing vuineradiities an Risk Reduction. DOI: 10.1016/}.jjdrr.2024.104696.

fostering sustainable recovery. Emphasis is placed on empowering

N

w

local stakeholders for long-term resilience. FR%EE
Advanced Analytical Software and Analyzers, High-Performance
Computers
MEE=DIBEHE https://jaist.ac.jp/~cylam/lab/

Our laboratory encourages students to conduct advanced research while fostering creative thinking throughout the pro- E s E

cess.
1
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(KANAI Hideaki)
E-mail : hideaki@jaist.ac.jp
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1. Ziting Gong and Hideaki Kanai: Effects of Appearance Modifica-
tions on Oral Presentation Anxiety in Video Conferencing, Scien-
tific Reports, Springer Nature (2025)

2. Shigeharu Ono, Erwin Wu, Hideaki Kanai and Hideki Koike: A Re-
al-time Distance Learning System for Alpine Skiing Using Virtual
Reality, IEEE International Conference on Teaching, Assessment,
and Learning for Engineering (TALE) 2023, 8 pages (2023)

3. Hideaki Kanai: An Information-Sharing System for Multiprofes-
sional Collaboration in the Community-Based Integrated Health-
care 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.), pp.369-
390, Springer (ISBN 978-981-15-7657-7)(2020)
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1.M. Q. Ha and H. C. Dam et al., “Evidence-based recommender
system for high-entropy alloys”, Nature Computational Science, 1,
470-478 (2021).

2.T. S. Vu and H. C. Dam et al., “Towards understanding structure—
property relations in materials with interpretable deep learning”, npj
Computational Materials, 9, 215 (2023).

3. T. Isogai and H. C. Dam, “Building classification trees on Japanese
stock groups partitioned by network clustering”, IEEJ Transactions
on Electronics, Information and Systems, 137, 10 (2017).
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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 %] Data Science, Artificial Intelligence, Operations Research, Decision Support Systems

[#—7—F] Machine learning, Data analytics, Argumentation,
Optimization, Uncertainty management, Decision analysis

(HUYNH Nam Van)
E-mail : huynh@jaist.ac.jp

Decision Intelligence

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.

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.

[EkSE2E - 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.

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.

EEHRER

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. IEEE 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 theoretical foundation. Our education and research strategy is therefore trying to balance the advancement of

https://www.jaist.ac.jp/~huynh/

theoretical research and its applicability in practice. Students will be exposed to relevant practical problems during devel- .
opment and improvement of their systems thinking and modelling competencies, which in turn helping them get insights '5

into problems, inspired and guided theoretical research (making it relevant, innovative, effective and significant) in knowl- E
edge modelling and decision making. This strategy is done through regularly-held lab meetings and activites.
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1.Yugqi Liu, Lai Kecheng, Tsutomu Fujinami, Learning Effect of
Strength Training System for Beginners Using Motion Capture
Device, 2022 IEEE International Workshop on Sport Technology
and Research 2022478

2.Kecheng LAI, Yugi LIU, Takehiro IINO, Tsutomu FUJINAMI,
Analysis on Mechanisms of Idea Generation: Evidences from
fNIRS Hyperscanning, 6th International Conference on Medical
and Health Informatics (ICMHI 2022).

3. Yuan Ma, Tsutomu Fujinami, A modified n-back task measuring
working memory via eye-tracker 20th WPA Word Congress of
Psychology 202143 8.
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ﬂﬁ EE# Bé‘& E-mail : yuizono@jaist.ac.jp
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1. Kamada, K, Wang, & Yuizono, T. (2026). Human Misunderstanding of Stated Al Accuracy:
Exploring Over- and Under-Reliance through the Lens of Prospect Theory. Intemational Journal
of Human-Computer Interaction.

2. Li, C, Wang, T. Y, & Yuizono, T. (2025). Assessing the landscape visual quality of urban green
spaces with muttidimensional visual indicators. Urban Forestry & Urban Greening, 106, 128727.

3. Yu, X, Wang, T. Y, & Yuizono, T. (2023). Creativity Development through Questioning Ac-
tivity in Second Language Education. In Frontiers in Education (Vol. 8, p. 1178655). Frontiers.
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HEDOFL Y RERMIE. WOHETZ2DT. FRTEAZMHL, FERBENDBT L. HLHDICL>TLEWVERTELRR
b LNEEA, LHL., FLAPRZEOELHMESFE. KFRTOFMEIMD-ODOMELMZ T, FEBHRICEHLTEDLI L
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Domains-specific Knowledge 4 Competencies forinnovation == Research areas #JF 5% %815

" Associating
BEf

" Questioning
1
Conceptualizing
i
~ Experimenting

N

‘ Social science it & F 5

——ldentifying factors for generating innovative ideas

‘ Education Z&

Designing an effective educational program

Management #% &

Designing a process of innovations in business ‘

5K

T

| IT 1 $R 1%
‘ Design 74 1 »

How to create social innovations ‘

* Creativity and innovation: Flow, disruptive innovation, creative T GHRER

cognitive process, designing a tool for creativity, evaluation in 1. Luong, T.-T., Huynh, V.-N., & Kim, E. (2023). A Hybrid Use of

new ideas, etc. Soft Systems Methodology for Developing a Framework of Evi-
- Learning experiences ¥ & D@2 & #ZER : Technology-aid leamn- dence-Based Teaching for Hospitality and Tourism Instructors in
ing, learning process, STEAM learning, content design, active Vietnam. Systemic Practice and Action Research, 36(2), 241-274.
learning, innovations in learning, motivation and teaching meth- 2. Wang, M., Kim, E., & Du, B. (2022). Promoting emotional durabil-
od, etc. ity and sustainable fashion consumption through art derivatives
* Social innovations: regional innovation, utilizing technologies for design methods. The Design Journal, 25(5), 789-806.
minorities, creating a business ideas, etc. 3.Kim, E. (2025). Developing a Pedagogical Approach to Enhance
- Way of working 1 & 7 : knowledge management, group cre- Learning Experiences for Fostering Soft Skills,Late Breaking Pa-
ativity, organizational learning, team-building, interactive flow, pers. HCII 2024. Lecture Notes in Computer Science, vol 15378.
generation gap, etc. Springer, Cham.
+ Economic life #% 3% #) & & : Fintech, Consumer’s behaviors in .

Smart glass, Wearable Focus Sensor, Collaborative table screen,
GPS tracker, workshop tools, etc.
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[#324£ %] Human-Computer Interaction(HCI), AR/MR/VR.

[#—7—F] Projector-camera system, Surface Computing, Projection
Mapping, Entertainment Computing.

(SATO Toshiki)
E-mail : tsato@jaist.ac.jp

Human-Computer Interactionz#i @i
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. Takehiro Ito, Jun Kawahara, Shin-ichi Minato, Yota Otachi, Akira Suzuki, Ryuhei Uehara, Takeaki Uno, Katsuhisa
Yamanaka, Ryo Yoshinaka, and Toshiki Saitoh. Sorting Balls and Water: Equivalence and Computational Complex-
ity, Theoretical Computer Science, Vol. 978, 114158(15 pages), August, 2023, DOI10.1016/jtcs.2023.114158

2. Ryuhei Uehara. Computational Complexity of Puzzles and Related Topics, Interdisciplinary Information Sciences,
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3. Erk D. Demaine, Martin L. Demaine, and Ryuhei Uehara. Developing a tetramonohedron with minimum cut

length, Computational Geometry: Theory and Applications, Vol. 108, 101903(11 pages), 2022. DOL10.1016/
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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.
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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.

ZOMRTHICDOLHEED

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.

[FRESE 2 - Bk#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 [1][2][3].
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.

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=A person in| my company will be sacked
from texts. First, we are inter-  wihouwaming= 1= in ih following eases: o LSTH1 = |
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ested in text sSUMmMarization ., us.co . work s e times oe morecs=.
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in our study. A Question An-
swering system like IBM-Wat-
son is our expected outcome.

Text Summarization: Sentence Reduction

E RGPS

.Do, Dinh-Truong; Nguyen, Minh-Phuong; Nguyen, Le-Minh,
Enhancing zero-shot multilingual semantic parsing: A frame-
work leveraging large language models for data augmenta-
tion and advanced prompting techniques, In: Neurocomput-
ing, vol. 618, pp. 129108, 2025

2.Khang Nguyen Le, Ryo Sato, Dai Nakashima, Takeshi Suzuki,
Minh Le Nguyen, OptiPrune:Effective Pruning Approach for
Every Target Sparsity Proceedings of the 31st International
Conference on Computational Linguistics 2025
NK Le, DH Nguyen, LM Nguyen, ANSPRE: Improving Ques-

tion-Answering in Large Language Models with Answer-Pre-

fix Generation- In Proceedings of ECAI 2024, 2024
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The primary goal for teaching students is that we should teach students how they can develop an ability of self-learing. 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 leaming and linguistic aspects.

https://www.jaist.ac.jp/is/labs/nguyen-lab/home/
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storage

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

BITS: Bits of Information,
Transmitted and Stored

MREZRDDDICHELEMNSE - 88D

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.

ZOMETHICDLEED

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.

(LML 3 - 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?

P,
\/

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

for network coding. Userl
. Relayr 1
We are developing
lattice coding theory
to enable next-gen- Destmauon
eration cooperative
Userz Relaw_.lI 2

wireless communi-

cations. A cooperative wireless network.

FLHARER

1. L. Liu, S. Huang, and B. M. Kurkoski, “Memory AMP,” IEEE Trans-
actions on Information Theory, pp. 8015-8039, 2022.

2. M. N. Hasan, B. M. Kurkoski, A. Sakzad, and E. Viterbo, “Steepest
gradient-based orthogonal precoder for integer-forcing MIMO,”
IEEE Transactions on Wireless Communications, 2020.

3. 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.

REDIFES &

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 publi-

cations in English-language journals.
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1. E.Fujisaki, “All-but-many encryption”, Journal of Cryptology, Vol
31, Issuel, pp 226-275, January 2018.

2. E.Fujisaki and K.Xagawa, “Public-Key Cryptosystems Resilient to
Continuous Tampering and Leakage of Arbitrary Functions”, In
ASIACRYPT 2016 (1), pp.908-936.

3. E.Fujisaki and T.Okamoto, “Secure integration of asymmetric and
symmetric encryption schemes”, Journal of Cryptology, Vol 26,
Issuel, pp 80-101, January 2013
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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.

ZOMETHICDLEED

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.

[#iEg 5% - BE] 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
g 1 Terabyte
e . /‘ﬁf
© G o? | i /
.« =l
| *—9o | [~
The algorithm has unsmited Each node executes the Edges amive in adversarial

‘accesstothe entire gragh same algorithm. Can only see order. The space of the

its local neighbourhood algorithm is extrermely kmited.
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1. Reuven Bar-Yehuda, Keren Censor-Hillel, Gregory Schwartzman:
A Distributed (2+ € )-Approximation for Vertex Cover in O (logA /
e 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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| believe students should pursue topics and problems which they find most interesting. | will do my best to accommo-
date the above, offering guidance in my field of expertise and connecting students to other leading researchers in their

respective field.

https://sites.google.com/view/gregoryschwartzman/
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ZIT. ZOFERICHO, ZY -+ EXREBICEOVWTETE
BOoRBOMAHKZEZ 2 2 LEEARALRETY, AFRTIE, &
CILEATEFEEORBNMLEEZ 705> JIc ko> THE
%?%tﬁ&ﬁiﬁé:&?éﬁ%&%ﬁ@ﬁ%ﬁi:&tm%
LEL7

[EBEFHRIBICED C EFTEOFNIRIL] )
THERRIIAHES LT 20OTERS, BEFAEORB L L
ArétVnIBMEHERLTE2ObEKENIAETY, T
Ea—50RELIENEY 3> Tx> /AT bIL1936F
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L& DD

FRICKT 2—D DR, F—TFHRIBAEYLE L -ENRIE &
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1. Tsubasa Takagi, Semantic Analysis of a Linear Temporal Exten-
sion of Quantum Logic and Its Dynamic Aspect. ACM Transac-
tions on Computational Logic, 24(3): 1-21, ACM, 2023.

2. Tsubasa Takagi, Canh Minh Do, Kazuhiro Ogata, Automated
Quantum Program Verification in Dynamic Quantum Logic. In
Proceedings of DaLi: Dynamic Logic — New Trends and Applica-
tions, Lecture Notes in Computer Science (LNCS), 14401: 68-
84, 2024.

3. Tsubasa Takagi, An Algebra of Quantum Programs with the
Kleene Star Operator. In Proceedings of International Workshop
on Formal Analysis and Verification of Post-Quantum Cryp-
tographic Protocols, CEUR Workshop Proceedings, 3280: 2-15,
2022.
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EEOEANTMB. £/0@3 TSIV ITEADELLEL—AHRETT, BIEICH L CREEREB O 120(ERRIEHS) THE L
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LARECTEBF LTSIV IOMENTEDAMOBEREBIELTVWEY, ARELBIBT AL DL IA. BEDOHFR - BHERBICT
CADUIS®ISO Vo IR ISR S NI X E A I BT ANKOONTVET, HAEFAEE T 280, 7077 LEHIEHIC
BRL. RBATEIRNEMRT —~2BLTOEELET,
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KIEE. BRERORELZOREETZIDOICARARTT, LI >T22E0HBDET, Z<DBA. TNbEFTOTI A
AMBETHIBEERZ LPENZ2ERICEDHEETVOMR HPEMEAHIFEEIERECHE 722 EICRBRALET, FIEEEEE
E{ToTWET, EEMZEEHN 0/ 50 /EEBCTHEA RS 2 EATIESHIRICA D RENGCHKELZZXFE L, WRIE.
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D, STEOREBYHEEMEPT 22 £ T, 7075 AEECREIT. HPRBGEEIEHERIIF AT BIEICHREED TVWET,

EX0ABIIBPCROBTEHEBIEL TVET, m SHE BT

BEOHETF—< & W OMBNLET, BN D S b IC—FBARAAR, TOTITLARENRDVDRE
STEET 2. DX DEBHNEENAENDLLEBEHNIC

1. BEEEAA RIS 2HRICHUELTVET, 1EXEI 4 v oY —bDT

BENLEEEBBNICIERYT 2 2 LRATIMESFOS L NS LEADICEZSE. ZOBHNEHEETHS O(n) L H
WoTHBETRDHD F¥A, IO N—TTREFICERD DTEDLDGRITESELE Y —VEBIELTVET,
BEEIRICOWTHIRETo TWE T, MEFOERHHELCH

HIZFOREFBAGEL I LD, ZLOHHFTERICLEET program COMPLEXITY TOOL }—- complexity
MMEBBLBNTWEY, BHRBZ N TEE . AIZ XK e.g. quick sort O(n?)

JEETCH 70 oL eSRN0EF ) THBBLET, VETUF
AR TREEFE, EAroBHIN2ACHEROB LA Z &
T, NREPINT DI ELARICED £,

ZRFPOEAGRZH Y, REHE@0ELAILHEET T SHR ST

EEANE, EBORMERR/TEEITN. BUTDLRWEEFE 1. Teppei Saito and Nao Hirokawa: Weighted Path Orders are Se-

DL EFEVTLEVEERAL DD €A, BEIMET D ICEAE mantic Path Orders. Proceedings of the 14th International Sym-
BT BENDHDET, L/ABICEREGHEZEOHK posium on Frontiers of Combining Systems, LNAI, pp. 63-80,
RID2ODDBEEICLDE T, MICHEFTORKILE ESHRMT 2023. Best paper award.
Bh. REIEESERT 2004 E. 4 GHREELH D . Hlo 2. Dominik Klein and Nao Hirokawa: Maximal Completion. Pro-
oD dunr—<ZEBnEd, ceedings of the 22nd International Conference on Rewriting
m 5EERzfE< Techniques and Applications, LIPIcs 10, pp. 71-80, 2011.
EHOBEIFERE T I RDOBEEERICLD —REE BERICK 3. Kiraku Shintani and Nao Hirokawa: Compositional Confluence
DB ENTEFT T, BHRAZLHT CIRIEBRX XTI & 55%ic L Criteria. Proceedings of the 7th International Conference on
TARBRREMEIT-VI EDZLH D ET, PIZEXFIICET 2 Formal Structures for Computation and Deduction, LIPIcs 228,
FERX ax = yb 1 (xy) = (b,a), (aab,aaa) % & OfF % |EICIFE & pp. 28:1-28:19, 2022.
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Safe domain-savvy Al for reliable
human-Al synergy

MREZRDDDICHELEMNSE - 88D

Mathematics (statistics is a bonus), Programing (Python, R, C++), Machine learing (deep learning, optimization). Having experience with
Natural Language Processing and Generative Al is a plus point.

ZOMETHICDLEED

Through studying, for instance, generative Al, and idea of blending knowledge in human-understandable form and machine-understandable
form to achieve consistent and creative results, students shall obtain knowledge of currently developed methods/technologies and
understanding of the methodological evolution of communication with Generative Al systems and be able to utilize available methods/
technologies for solving problems and think about new problems and new methods.

[#iEg 5% - BE] Al academia & industry

MREAR Safeguarding Al:

We study topics revolving around generative Al, NLP, and do- Al is now dominant in daily life though, inability to control its be-

main-specific applications in, for example, the legal domain, biolo- haviors may lead to severe consequences. Safeguards are being

gy, and sociology. engineered to protect against Al misuses but also are being broken
by adversaries. Besides, improving the safety of Al can increase

Efficient NLP, Generative Al in specialized domains the confidence of utilizing Al in critical domains, e.g. law and
healthcare.

Specialized domains require technical understanding often deviat-

ed from common understanding, so models trained on common It is needed to study more robust methods for safeguarding Al sys-

data need adjustment to align with the value required for the given tems from misuses, moving from engineering safeguards with, for

domain, e.g. understanding legal norms in the legal domain, and instance, dictionary-based methods, to more generalized methods,

understanding social norms in social media data. However, for ex- for example, analyzing semantic space of generative models.

ample, re-training is considered costly and environment unfriendly.

ERURTESE S

For that, it is valuable to make efficient systems from fundamental

models for specialized domains. Prompt engineering and retriev- 1.Tran, V., Le Nguyen, M., Tojo, S., & Satoh, K. (2020). Encoded
al-augmented generation are potential approaches. summarization: summarizing documents into continuous vector
space for legal case retrieval. Artificial Intelligence and Law, 28,
Pervasive Al: Understanding complex Al-involved communi- 441-467.
cation networks 2.Tran, V., Tran, V. H., Nguyen, P., Nguyen, C., Satoh, K., Matsu-
Humans and Al are never this close. However, the behaviors of Al moto, Y., & Nguyen, M. (?021: April.). CovRelex: A _COV|D'1 9
agents in communications among themselves and with humans are retrieval system with relation extraction. In Proceedings of the
very complex, and if not well-understood, can cause catastrophic 16th conference of the european chapter of the association for
disasters. computational linguistics: system demonstrations (pp. 24-31).
3.Tran, V., & Matsui, T. (2023). COVID-19 case prediction using
Therefore, the ability to analyze the behaviors and predict the be- emotion trends via Twitter emoji analysis: A case study in Japan.
havioral changes can help regulate Al agent network and its opera- Frontiers in Public Health, 11, 1079315.

tions to ensure its reliability.

MREDEE Gt
In group study/research, students will learn to express/defend their own ideas, find themselves what relevant literatures are needed and build
a solid background, have a sense of contributing to a great goal, and with

- Confidence to conduct independent, new, and challenging research,

- Resilience when tackling challenging problems,

- Activeness to collaborate with others (research projects, shared tasks, competitions).
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EAFELEFHECHLEREL. BVEREHZ. BFUFICEOERIE LA BT 2o REHe. ML T0s 7 2 78H(CT,
Java, Python) O SFE BB L £ 7,

ZOMETHICDLEED

FHRETIE. BEF AT LEREREM L LTS 55, Maude ® CafeOBJ 7% E DR ETE 2 AV CREEEM 2 5Tk 5 5 5k,
ZLTCETNVRECERMBRZ BV TREBEEALE LWHEEH: T LEERANICKRIES 25 55F0FE 9, INOOMFREHZRL
T, PARELERNER,. SELCEBRNZ X)L, £ L THEEN L BFEMORS 2 HRITRIDHE THESE TOCBREZICOH
I ELBRFEINET,

[FEscdsE - BE] Bises. BaiE

EFHEOO OREAK L LBRBLEEICESE, B 70
L 2EBEME L. TITHEPREICL > TECBHARA 5 —U—
AE. FEBRCAFOEIC L 2 EHMERNLREZREICL D RES TEMREICHD ZLEARRICLET,
RAIEHET MAIE = N ENICBC Y a7OFP VT YU XLD L
SHBERFNIVRLEZRITARLAREEFIVE2—5D ERERBICE DRI LGBRNETF Tos>z2>7
BRIE, FITEFIREREZITCETCVET, LHL, ZOKXRELR B8
AEEEIcb b5 d. EFSFEEETFHFOLELEERICKRT FsPHERE. 0SS LEES 2P DORT =T TV
PHRIBICKGFEL TWS IO, HHFAELERENICELD, EFY B 270 DERNGHEEETYT, AR TIE. EFTEOFEOF
AT LEFREICHREEET LI LEBRH TREAD A, SHIC, AEEGES L. BFVRATLADEY 2 — VR EARRIC L.
EFHELFEREMEPHEERNLC/RE D /-0F /2D, HEKDOF X FORRERRICESVWTHB LRI AT 2BRNET S
FMEEFEFVRTLICY L TCKRIBICHEMETLE T, Lot N2> /58%MELET, BEENICIE. EXANLEBRESR
T. BEF VAT LERBICERL TCHNBT 2 7-0ICiE. ZOELS LBRENFHREWOHLEIRTYR- I 370D EEBME
AREE S DIERIREE AT R TY, F7cbDOHTRIE. EFFTED HEKBEEALET, 2L T, ZOEKRBICEDSE, EF 0/
OOWRAFEICEAZHTTEN, UTOMBT—~ 5267 SLZFEMRL, ZOELSZBENICKRIET 270D T L—LT—
LINGICRESNBEWIBLAWEEEZERELTVWET, JEBELET,

[EFFED 7O DREEVLRR] ERAREES

BFFEICOVWTRSWL DEE ICHERT 5 2 & BEARFEICA
ARTHH. RN T7 To—FiZFoERIcAT-EBER5AES 1. Canh Minh Do, Adrian Riesco, Santiago Escobar, Kazuhiro Ogata.

BHLET, AL TIE. EFHELETIMELLIERT 270D “Parallel Maude-NPA for Cryptographic Protocol Analysis”, IEEE
REWAE I L —L T — 0% BRLET, BRNICIE. 8% Transactions on Dependable and Secure Computing, 12(6):
BEICRAT 270 ICKEDlw]l eV, EFRELETRETRR 6714-6731, IEEE, 2025.
THIDICT 4Ty IRTEETRBL, SOICEFHFOENRT « 2. Canh Minh Do, Tsubasa Takagi, Kazuhiro Ogata. “Automated
Sy 7EAETRSNBERITIIRIEDEZFER L T, EFFEIC Quantum Protocol Verification Based on Concurrent Dynamic
By o#RzEMELLET. ZOBFFHEDTH DRBALERIE. Quantum Logic”, ACM Transactions on Software Engineering
OERRIIEEEBET B OOEBEABERX T L — LT — and Methodology, 34(6): 1-36, ACM, 2025.
JELTHBET 2 Z AT aNE T, 3. Canh Minh Do, Yati Phyo, Adrian Riesco, Kazuhiro Ogata. “Op-
timization Techniques for Model Checking Leads-to Properties
[BF 27 LORAMR ERARILO7-H D, H—HTX in a Stratified Way”, ACM Transactions on Software Engineering
BASRL. pORT =5 TNBRITV—LT—7] and Methodology, 32(6): 1-38, ACM, 2023.
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REMEMTFROMALVDETY, AR TIE, WITHECEEFEZEE EREE
BEVEF VAT LEEFMETE ZBALTRMAREEL, ©F ==

WRENG EBAE TRy — T AR EEEHKLET, Maude (E#izHIBICEDS AR,/ FnsS5s v /558)
Bic. 2MEMOLATHIELBE CHENICFETR T 2 720 OBl A4 CafeOBJ (SELFIME - RITSHE

& LT Concurrent Dynamic Quantum Logic #8A L 9, S 5ic, MacPros (EED 1-& O S ELst EIRE)

MEE=DIBEHE https://www.jaist.ac.jp/~canhdo/
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For Forthcoming Research on Quantum
and Wireless Advanced Networking
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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.
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Students will able to explain their research work clearly and systematically in the fields of quantum and wireless communication and
networks. Students also will gain much confidence in their own research work with new, innovative and fruitful ideas of both future quantum
and wireless 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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7o ok 79 2. Wireless Network Softwarization
GEAES Network softwarization facilitates the concept of network slicing by decoupling the

software that implements network functions, protocols, and services from the underlying
hardware. Software-Defined Networking (SDN) and Network Function Virtualization (NFV)
are mature technologies that realize this paradigm. These technologies not only enable
cost-effective operation and innovative service creation but also fundamentally transform
the design, deployment, and management of communication infrastructures, providing
the flexibility and scalability required for future wireless networks.

Our research envisions a future communication ecosystem in which quantum and classi-
cal networks coexist and synergistically support global-scale, ultra-reliable, and intelligent
connectivity. As communication systems evolve beyond conventional performance limits,
emerging applications such as distributed quantum computing, ultrasecure communica-
tions, massive loT, and immersive cyber-physical services demand fundamentally new
networking paradigms. Addressing these challenges requires not only breakthroughs in
reliable quantum information transfer but also flexible, softwaredriven control of hetero-
geneous network resources. To this end, our work spans two complementary research
domains: quantum networks, which establish the physical and protocol foundations for
long-distance, high-fidelity qubit communication, and wireless softwarization, which en-
ables dynamic, scalable, and service-aware orchestration of classical communication in-
frastructures. Together, these efforts aim to build a unified networking framework capable
of supporting future global communication systems that seamlessly integrate quantum
and classical technologies.

1. Quantum Networks
Quantum communication enables the transmission of qubit information between net-

work nodes over long distances. To achieve reliable communication, high-fidelity end-to-
end entanglement must first be established. A key challenge is the selection of efficient eI

entanglement routing paths while effectively utilizing limited network resources, which is 1.Z. Cui, Y. Chen, Y. Lim, and T. Taleb, “Joint server allocation and
essential for the development of large-scale quantum networks. In this research, classical path selection in wireless multihop networks with edge comput-
error correction techniques that employ redundancy, i.e., repetition codes are adapted for ing,” IEEE Internet of Things Journal, vol. 12, no. 23, pp. 49768-
quantum communication to mitigate errors arising from decoherence and other sources 49783, Dec. 2025, DOI: 10.1109/JI0T.2025.3605580.

of quantum noise, thereby improving the robustness of quantum information transfer. 2.J. Chi, X. Zhou, F. Xiao, Y. Lim and T. Qiu, “Task offload-

ing via prioritized experience-based double dueling DQN in
edge-assisted IloT,” IEEE Transactions on Mobile Computing,
vol. 23, no. 12, pp. 14575-14591, Dec. 2024, DOI: 10.1109/
TMC.2024.34525023.

3.Y. Lim, Y. Lishuai, and Z. Zhong, “Quantum error corrected fidel-
ity routing design for long-distance quantum networks,” in Proc.
of the 11th International Conference on Computing, Network-
ing and Communications (ICNC), 2024, pp. 1149-1153, DOI:
10.1109/ICNC59896.2024.10556066

Figure 1: An lllustration of Quantum Networks FRDORX—/8—a> 2 —% (Cray XC40)
FADYIaL—FTRA IRy F TBRL

MRE=DIEE S https://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 E
strategically and innovatively to explore the research domains, quantum networks, wireless communication and smart
sensor environmental, which have enormous potential to change the way people and things communicate.
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. 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, Takashi Tomita, Junpei Endo, Toshiaki Aoki: Inte-
grating pattern matching and abstract interpretation for verifying
cautions of microcontrollers, Software Testing Verification and
Reliability, Vol. 31, Issue 8, e1788, 2021.

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

hara, Naoki Yonezaki: Safraless LTL Synthesis Considering Maxi-

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

2017.
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We welcome students with interests and abilities related to cybersecurity and network security, as well as good programming skills.
Independent thinking and a strong motivation to learn and develop oneself are a must.

ZORRTHICOCBED

Students who graduate from our lab will possess deep knowledge regarding cybersecurity and 1oT/CPS security. They will be able to
develop cybersecurity-related software, and perform various kinds of network experiments and assessments. The students will also gain
hands-on network security experience and will be capable to deal with cybersecurity issues in the real world. Their English paper reading
and writing, as well as presentation skills will also improve significantly.

[ h%E - BiEl v A N\—t*2 U T % HHAHT 2T LAREE BRBEE

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 a hu-
man-centered society. Given that the Internet of Things (loT) and
Cyber Physical Systems (CPS) have already started to become an
integral part of our daily life, new challenges and issues regarding
their use arise.

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
that the future Society 5.0 is a safe and secure environment?

Cybersecurity lIoT/CPS Security

Society 5.0

Trustworthiness

Education and
Training

Trustworthiness
Assurance

Research directions for ensuring the trustworthiness of Society 5.0

To answer this research question, our laboratory pursues four main
research directions, as described next.

Cybersecurity

The increase of cybersecurity threats in our society makes it nec-
essary to create robust systems that support a wide range of cy-
bersecurity-related activities. For this purpose, we leverage many
modern techniques, such as artificial intelligence and machine
learning. Examples related to this research direction include: (i)
Reinforcement learning agent training methodologies (e.g., for
automated cyber defense); (ii) Cybersecurity-related information
processing techniques (e.g., for attack path extraction from cyber
threat intelligence reports).

loT/CPS Security

oT/CPS systems have specific characteristics, such as computa-
tion resource constraints and a complex System of Systems (SoS)
nature. In order to address these issues, 10T/CPS security ap-
proaches require the use of suitable techniques, as highlighted in
the following examples: (i) loT network intrusion detection based
on federated learing techniques; (i) Smart building control sys-
tem emulation platform for security testing.

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. Related activities include: (i) Develop
a trustworthiness assurance framework to provide guarantees for all
the five trustworthiness components; (i) Conduct a case study on
smart building control systems.

Security Education and Training

The human factor is an important component of modern cyberse-
curity, and we conduct research in the areas of technical security
training and security awareness training. Examples for this research
direction are: (i) Development of the integrated cybersecurity train-
ing framework CyTrONE and the corresponding training content; (ii)
Conducting hands-on training activities.

FLHRER

1. H. P. T. Nguyen, K. Hasegawa, K. Fukushima, R Beuran, “PenGym:
Realistic training environment for reinforcement learning pen-
testing agents,” Elsevier Computers & Security, vol. 148, January
2025, 104140.

2. K. Mai, J. Lee, R Beuran, R. Hotchi, S. E. Ooi, T. Kuroda, Y. Tan,
“RAF-AG: Report analysis framework for attack path generation,”
Elsevier Computers & Security, vol. 148, January 2025, 104125.

3.R. Beuran, J. Wang, M. Zhao, Y. Tan, “loT Security Training for
System Developers: Methodology and Tools,” Elsevier Internet of
Things, vol. 24, December 2023, 100931.

fERRE

HPC System “KAGAYAKI”
https://www.jaist.ac.jp/iscenter/mpc/kagayaki/

‘

MREDEE Gt

We provide a dynamic research environment in which students can broaden their knowledge, learn new skills, and de-
velop new abilities. We lay a strong emphasis on putting theoretical knowledge into practice through applied research,
and on hands-on experience with various aspects of cybersecurity and network security. Since the development of com-
munication skills is also extremely important, students are highly encouraged and supported to present and publish their

research work.
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ﬂ:j‘b:i: [#—7—F] Wireless Communications, Optical Communications,
Communication Theory, Experimental Validations

Advancing Wireless Communication
Technologies for the Future

WREMHD D DICHELINF - €D

We are seeking motivated students to join our research team in the field of wireless and/or optical communications. Our lab involves a
diverse range of research topics, both theoretical and practical. If you have a background in any of the following areas, we encourage you to
reach out: Mathematics, Communication Theory, Simulations, Electronics, Optoelectronics, and Optics.

ZOWRTHICOLHEED

You will learn advanced transmission techniques used in modern wireless communication systems. You will learn how to build an optical
wireless communication testbed using commercially available devices, or components built on your own. Then, you will be able to test
your original idea using the constructed testbed. Additionally, through internal collaboration, you will have the opportunity to engage in
interdisciplinary research that combines materials science and information science.

(LR 3 - BiFE] Engineers in the electronics and telecommunications industries, as well as researchers in universities and national institutes.

EASES

*Multidimensional Signal Multiplexing

Optical wireless communication (OWC) offers flexibility in employ-
ing various multiplexing techniques, such as multiple-input multi-
ple-output (MIMO), wavelength division multiplexing (WDM), and
polarization division multiplexing (PDM). This research will explore
the combination of these multiplexing techniques to significantly
enhance data transmission rates.

+Fluorescent Antennas/Concentrators
Conventional optical receivers using lenses for light concentration
have a limited field of view (FOV), requiring precise alignment Our recent research focuses on, but is not limited to, interdisciplinary research
between the transmitter and receiver. This bottleneck can be involving materials science and the application of Al techniques in optical
. ) i wireless communications.
addressed by using fluorescent concentrators or antennas. This
research will focus on the development and testing of fluorescent IR LERE
. . . . . >
concentrators for high-speed optical wireless communication.

1.C. He, S. Collins, and H. Murata, “Fluorescent antenna based

«Artificial Intelligence-Aided Optical Wireless on Forster resonance energy transfer (FRET) for optical wireless
This research explores the application of neural network algorithms communications,” Optics Express, vol. 32, no. 10, pp. 17152-
for signal processing in optical wireless communication systems. 17164, 2024.

The focus is on signal equalization and demodulation to enhance 2.C. He, S. Collins, and H. Murata, “Capillary-based fluorescent an-
the reliability of different transmission systems. tenna for visible light communications,” Optics Express, vol. 31,

no. 11, pp. 17716-17730, 2023.

3.C. He and S. Collins. “A Two-Stage Fluorescent Antenna For Vis-
ible Light Communication Uplinks,” IEEE Photonics Technology
Letters, vol. 35, no. 21, pp. 1190 - 1193, 2023.

fER%E

Fluorescent Arbitrary waveform generators, Digital oscilloscopes, High-band-
fiber width photodetectors, Silicon photomultipliers (SiPMs)

Our recent OWC transmission testbed utilizes fluorescent fiber concentrations
at the receiver.

MEE=DIBEFE https://sites.google.com/view/cuiweihe/home

| encourage students to engage in interdisciplinary research and work on projects from which they can gain practical
knowledge or skills that will benefit their future careers. One-on-one discussions will be organized weekly. | will also highly
encourage and support students to attend international conferences or publish papers in English journals.
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