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Dialogue Systems Acquiring Knowledge @IELELLD

Sound source separation and localization with small microphone array @D

Research on finding causal hypotheses based on data @ZEEED

Research on identifiability and estimation methods in causal discovery @ZEEETD

Real-time forecasting system @IELETD

Multi-aspect mining of time-series tensor ~ @ZEEETLD

First-principles prediction for material property and functionality @EZEED

Application of topological data analysis and machine-learning for materials science @IEZEEID
Sheet-type Large-area Sensor Systems utilizing loT and Al @EETD

Void Formation in Si Substrates @IEEED

Development of spintronics mechanical sensor  @EEED

Formation of chiral spin structure based on nano-scale modulation of magnetic property @D
Development of quantum repeaters using electrically-controlled quantum dots @IEEED
Development of a semiconductor spin qubit transfer @ELED @EEED

Fabrication of novel devices based on functional oxide materials @EELED

Fabrication of 3D nanostructures based on strongly correlated transition metal oxides @EZLD
Architecture and Function Tuning for Low-dimensional Nanostructured Oxides @EELD
Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions @IEZEED
Multifunctional liquid electrolyte materials @EEED

Operando Analysis-driven Development of Electrochemical Devices

Developments of cellulose nanofiber materials for electronic device @IEZEED

Interdisciplinary Functional Development Research on Biomass Nanomaterials @IEEED
Development of wavelength-selective organic solar cells @EELD

Development of several-nanometer-scale molecular wire @EEED

Transparent Solar Cell using Nanocrystals @D

Transparent Solar Cell using Nanocrystals 2 @IEEED

Development of Two-dimensional Polymeric Materials with Bactericidal Activity @EEZD
Application of excited ion species in photo-functional materials @IEEED

Photoresponsive cell culture surfaces for single-cell analysis @Z®

Sterically bulky caging for remote-control of proteins and cells @I»

Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products @Z®
Probing of the electron-interaction in solids by means of angle-resolved photoelectron spectroscopy with synchrotron radiation  @IEZEED
Vibration spectroscopy at nano-scale using electron energy-loss spectroscopy

Atomic scale analysis of the surface structure in working nanogap electrodes @D
Investigation of reaction kinetics induced by ultra-short electron beams

Ultrafast electron microscope with relativistic femtosecond electron pulses

Analysis of reactions induced in materials using quantum beam

Study on radiation induced chemical reactions at extreme conditions

R&D on laser-plasma-driven electron acceleration [ Medical ]

Functionalization of materials by lasers and quantum beams @EELD

Ultra-sensitive nanopore virus sensor [ Bio ]

Single molecule DNA sequencer @D

Development on-site investigation system by chemiluminescent proteins @I

Multicolor development of bioluminescence and biological application @F®»

Development of odor sensor mimicking human olfactory system @9

Development of novel antibiotics targeting signal transduction of multi-drug resistant pathogens @D
Small molecules targeting functional RNAs @ @D

Molecular photoswitches for modulating DNA/RNA functions @I @D

Development of therapeutic agents based on epigenetics @D

Development of targeted protein degraders @IEEIED

Drug Discovery to Overcome Multidrug-Resistant Bacterial Infections @ @D

Discovery of a drug that is targeting a novel lipid mediator transporter @Z» @D

Data-Driven Fine Organic Synthesis for Pharmaceutical and Material Development @D
Development of wearable devices utilizing flexible organic integrated circuits @EEED
Co-creation of Advanced Materials and Sensor Systems toward Regional Smart Cities @IEZEZD
Development of new methods for better coexistence and symbiotic relationships with all bacteria @ @D
Support for the Nucleic Acids-targeted Drug Discovery @ELED @D

Metal organic frameworks for environmental remediation and fabrication of Si/graphite sheet anodes in Li ion batteries @IEELZD
Al-Powered Quantum Sequencing for Ultra-Fast Biomolecule Analysis @EEED @D
Development of a Mental Risk Prediction Model Using Nonlinear Analysis and Al
Development of 3D Systemintegration technology @IEEED

KOBELCO Future Pioneering Co-Creation Research Center: Innovation of manufacturing @IZEEETLD
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Dialogue Systems Acquiring Knowledge
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WEsEy |\ AERE HRE BAlEE  HE#E  ILAEX
Department KﬂOW|edge Science Researcher K. Komatani  R. Takeda K. Yamamoto

F—0—R \ MWEIYATL, WEORY b, HEITST. Frv by b
Keyword dialogue system, dialogue robot, knowledge graph, chat-bot
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Application medical care, electrical appliances, entertainment
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(58 X Paper]

[1] R. Takeda, H. Munakata, K. Komatani: Link Prediction Based on Large Language Model and Knowledge Graph
Retrieval under Open-World and Resource-Restricted Environment. Proc. IUJCKG (2023).

[2] K. Komatani, K. Ono, R. Takeda, E. Nichols, M. Nakano: User Impressions of System Questions to Acquire Lexi-
cal Knowledge during Dialogues. Dialogue and Discourse, Vol. 13, No. 1, pp.96-122 (2022).

[3] K. Komatani, Y. Fujioka, K. Nakashima, K. Hayashi, M. Nakano: Knowledge Graph Completion-based Question
Selection for Acquiring Domain Knowledge through Dialogues. Proc. IUl, pp.531-541 (2021).

[4+ 5 Patent]
(1] h%F. B9, K. B © FIE% T o 7 HRE. B LOMHT 2 7w h%. 55 2020-191009.
[2] 8. EIR. AR . SENEY AT AROSEXNEEAE. 1552014-170047.
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Sound source separation and localization with small microphone array

*+—0—R \ XFBEOKRY b, SRIEH. SREML. REFE
Keyword

WEsEy \  AERE HRE B B BIEAI%E
Department Knowledge Science Researcher R. Takeda K. Komatani

dialogue robot, sound source separation, sound source localization, deep neural network

,;mﬁ;;> EBNE. 0. RE. TVIFAAY b
Application

medical care, crime prevention, electrical appliances, entertainment
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[5% X Paper]

[1] Hokuto Munakata, Yoshiaki Bando. Ryu Takeda, Kazunori Komatani and Masaki Onishi: "Joint Separation and
Localization of Moving Sound Sources Based on Neural Full-Rank Spatial Covariance Analysis," IEEE Signal Pro-
cessing Letters, Vol.30, pp.384-388, April, 2023.

[2] R. Takeda, et al.: Spatial Normalization to Reduce Positional Complexity in Direction-aided Supervised Binaural
Sound Source Separation, Proc. APSIPA ASC, pp.248-253 (2021).

[3] R. Takeda and K. Komatani: Sound Source Localization based on Deep Neural Networks with Directional Acti-
vate Function Exploiting Phase Information, Proc. IEEE-ICASSP, pp.405-409 (2016).
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Research on finding causal hypotheses based on data

Statistical Causal Inference, Statistical Causal Discovery, Data Science, Causal Al

WEsE |\ AR HRE EKETF
Department Reasoning for Intelligence Researcher S. Shimizu

F—o—R \ HEHNERER. HENWARRER. T—9Y/I VR, ERA
Keyword

BE2EH AlDHTER, AlRFEDOMEFR(L
Application Implementation of Al technologies to society, Efficient and effective development of Al
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e~ i ERE#(R I F1E
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AL =]
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Al DERICK Y AlICEDK FANMMEDEDFTITNNA LD (CIR 21, LM L. SOAIIFERICET 2
WEITDEZmT LBBELTEVLIRL,

458
ERBSRICEI T 2E RN TSI CBRVEFIC, F—INSARBURZEHRAT 575EELT, LINGAMZEZRELE T,
ZNZLTBELT, BT, HEEPY—I T4 YT HBHOREESERD TOREFREARARZTEO>TNET,

EETEED
o T 9 ERICEREE AR IERT S TRIET 5757
o HEULRRSS DRI, BROASSEHREULY, AlDSENE - APHETFELR LS YU T 255%
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o) "

cumar lorqua

M_chiter_IN | M_chiber ¥ |
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o BRAHT TR F—9 HFHUERBRICEZ TN TEET

(58 X Paper]

[1] G. Kikuchi and S. Shimizu. Structure learning for groups of variables in nonlinear timeseries data with loca-
tion-scale noise. In Proc. 2023 Causal Analysis Workshop Series, PMLR 223: 20-39, 2023.

[2] Y. Jiang and S. Shimizu. Linkages among the foreign exchange, stock, and bond markets in Japan and the
United States. In Proc. Causal Analysis Workshop 2023 (CAWS2023), PMLR 223:1-19, 2023.

[3] D. Takahashi, S. Shimizu, and T. Tanaka. Counterfactual explanations of black-box machine learning models using
causal discovery with applications to credit rating. In Proc. Int. Joint Conf. on Neural Networks (IJCNN2024), part
of the 2024 |IEEE World Congress on Computational Intelligence (WCCI2024), pages 1-8, 2024.

\

n The University of Osaka SANKEN



e RIARAERICH 1T DA IEEHEAICEI I 23T

Research on identifiability and estimation methods in causal discovery 15
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RS \ AR HRE | WKET S
Department Reasoning for Intelligence Rescardher S. Shimizu %

5

F—o—R \ HEHRRER. RETHERRR. H=HI%

Keyword Statistical Causal Inference, Statistical Causal Discovery, Identifiability

AIDHARERE, ABFEDOMEL

Implementation of Al technologies to society, Efficient and effective development of Al

A5 2F

Application

& 55 BH S ER B }_%
B KAb#EfE vy:: 1

J S
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BER 458
NMADBNT =9 h S ARBEREHE T SHETHRRRROERE HADRANFETH S, HIC. ZTOHEFIEE
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RZE (+5 R %o) 5= RARE7 57
AEBEROE R Faters
*;ﬁ/ﬁjx%&&mﬁ““ 879 45433 17 763 17 1 education |

* JFIKE or IKEl 87.9| 55071 16 86 18 2 fﬁ“ﬁ'] (x3) .. [ Son's
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. DERY 765 |530260/ 416150 T4 FE occupation . Jons
323| 113159 20 635 20 7 (x1) : |nfozr;|e
606| 55071 17 837 17 1 Son: X
764| 55071 16 78 14 2 Nu_rﬂperof occl(l::) ion
635| 37173 12 632 16 3 (x6)
632| 113159 14 865 17 1 —_— .
aR&| 27173 12 R37 12 4 Maeda and Shimizu (2020)

N
HENORE-HAFINDIHNR

o HRICEIT DHRZITO LN TEDAIDREIR,

[(# X Paper]

[1] T. N. Maeda and S. Shimizu. Causal additive models with unobserved variables. In Proc. 37th Conf. on Uncertain-
ty in Artificial Intelligence (UAI2021), 97-106, 2021.

[2] T. Pham, S. Shimizu, H. Hino, and T. Le. Scalable counterfactual distribution estimation in multivariate causal
models. In Proc. Third Conference on Causal Learning and Reasoning (CLeaR2024), PMLR 236:1118-1140,
2024.

[3] T.lkeuchi, M. Ide, Y. Zeng, T. N. Maeda, and S. Shimizu. Python package for causal discovery based on LINGAM.

Journal of Machine Learning Research, 24(14):1-8, 2023.
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Theme Real-time forecasting system

WESEH hSYAL—Y3FILTF—IEUFT « HwRE WHRE
Department Translational Datability Resoeraher Y. Sakurai

4ok \ BRIIBEL FFREEFIL. UPILS A LIS

Keyword time-series analysis, non-linear model, real-time processing

loT (B&. M — I, RIFLGLE). ERIER

loT(manufacturing, vehicle sensor data, environmental data, efc.), medical data analysis

A 53 2F

Application
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gt E U 7 )ll 9 4 L\ l: MIE lJ g 3—0 (bl f;l:z!sehots of# :e::t—::ne regime identification and segmentation
o BHOBEFAEHRUABGHEEN L. SEIX FOERLE | gl vl
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(c) Snapshots of dynamic space transitions at different time points
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(d) Snapshots of I = 200-steps-ahead future value forecasting
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Multi-aspect mining of time-series tensor
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time-series tensor, automatic mining, event prediction
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First-principles prediction for material property and functionality
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Application of topological data analysis and machine-learning for materials science
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Sheet-type Large-area Sensor Systems utilizing loT and Al
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Void Formation in Si Substrates
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Development of spintronics mechanical sensor

WRAH | THETHZ HEE |\ FEi
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Formation of chiral spin structure based on nano-scale modulation of magnetic property
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Application pathogen detection, medical diagnosis, drug development
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Development of quantum repeaters using electrically-controlled quantum dots
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Development of a semiconductor spin qubit transfer 15
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Fabrication of novel devices based on functional oxide materials

HEas \ T /EEMETNAX HRE HERFEA
Department Functional nanomaterials and nanodevices Researcher H. Tanaka

F—D—R BRREMER(EY. “BEN T YD L. TRTIEFEME
Keyword functional oxide, vanadium oxide, 2D material

mmﬁﬁ> TUFYTITNA R, BHRZA v FRF. FMREIT—, NEMS
Application

¥ flexible and wearable devices, switching and sensing devices, Nano Electro Mechanical Systems(NEMS)
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Fabrication of 3D nanostructures based on strongly correlated transition metal oxides

7/ BEREMR T INA R Rz HPAM ARED 4
Functional nanomaterials and nanodevices Researcher H.Tanaka  A.N. Hattori
F—0—R \ 3XRTF/EE. HEEEEEY. BRI, F/FTVTU—b
Keyword 3D nanostructures, functional oxides, phase change, nano template
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Application 3D nano functional devices
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Architecture and Function Tuning for Low-dimensional Nanostructured Oxides

WESE \  Jtim/\— R HRE RIS 1
Department Advanced Hard Materials Resaarcher T. Sekino
*—0D—R\ FT/Fa1-T. F/I—b. ERERERE IXILF—EHE
Keyword nanotube, nanosheet, multifunctional catalyst, energy conversion
ISE9 5 AR (RS, 6. TE—R) . XBEEH., 29— £FEESHE
¥ Application catalyst (environmental/heterogeneous/photo), solar cell, sensor, biocompatible material
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Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions

WESE |t/ \— Mg HRE BAZF
Department Advanced Hard Materials Researcher T. Sekino

TSIV IR EBEMEL ST0/F/BE. BN, #EERE. NF/EX/MX/HEF K. BRBGEERE
ceramics, composite, micro/nanostructure, anisotropy, function integration, mechanical/physical/
electrical/photochemical functions, room-temperature crack-healing function
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functional structural materials, machinableceramics, crack-repair/healing materials, active sensor,
device manufacturing, artificial teeth/born
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Multifunctional liquid electrolyte materials

HEaE |\ IRLF— - BEH WRE |\ WEHRE  HlE SERs

Department Energy and Environmental materials Researcher Y. Yamada Y. Katayama Y. Kondo

+—0—R \ IXF-FE- TR EJMEZERD. EFR. EXEEE (EV)

Keyword Energy storage & conversion, electrochemical reactions, electrolytes, electric vehicles (EV)
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¥ Application Electrochemical devices, rechargeable batteries, electrolysis
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Operando Analysis-driven Development of Electrochemical Devices

IRIVF— - RIEMH & Frili 45 IR#HE RS
Energy and Environmental Materials Researcher Y. Katayama Y. Yamada Y. Kondo
F—O—R \ FIRSVRZHKE A—RVZai—b3)b, ERULERE. RINE
Keyword Operando spectroscopy, Carbon neutral, Electrochemical interface, Reaction field
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Application Power-to-X, Fuel Cell, Battery, Reaction monitoring
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Developments of cellulose nanofiber materials for electronic device

WMESE \ BEAMEEKEE HRE BEAHE

Department Functionalized Natural Materials Researcher M. Nogi

*—0—R \ BILO—-RF/T7A4N—, KRR SiBEA - 8 - SmzEE

Keyword cellulose nanofiber, water protection, high transparency, high insulation, high heat resistance
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¥ Application transparent film, biodegradable device, electro chemical migration
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Interdisciplinary Functional Development Research on Biomass Nanomaterials

B EHERE L R HE A
Functionalized Natural Materials Researcher H. Koga
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Keyword nanocellulose, nanochitin, environmentally friendly and sustainable electronics, liquid biopsy
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Application semiconducting nanomaterials, sustainable device, sensor and energy applications, healthcare
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Development of wavelength-selective organic solar cells
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Keyword organic semiconducting materials, photo and electronic functional materials
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¥ Application organic solar cell, organic transistor, organic photodetector
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Development of several-nanometer-scale molecular wire
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Application molecular electronics, organic electronics
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Transparent Solar Cell using Nanocrystals
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Development of Two-dimensional Polymeric Materials with Bactericidal Activity
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Department Material Excitation Chemistry Rescaraher M. Fujitsuka Y. Osakada
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Keyword two dimensional macromolecules, photosensitizers
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TB Application of excited ion species in photo-functional materials
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Department Material Excitation Chemistry Reccardier M. Fujitsuka L. Chao
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Keyword photo-functional materials, excited ion species, time-resolved spectroscopy, photochemistry
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Application solar cells, semiconductor devices, optical sensors, photocatalysts
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Photoresponsive cell culture surfaces for single-cell analysis
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Department Synthetic Chemistry for Molecular Systems Researcher S. Yamaguchi . Yamahira
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Keyword Single-cell array, Cell sorting, Cell-cell communication
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Application Single-cell analysis, Regenerative medicine, Cell therapy, Cancer immunotherapy
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Sterically bulky caging for remote-control of proteins and cells
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Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products
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Probing of the electron-interaction in solids by means of angle-resolved photoelectron spectroscopy with synchrotron radiation
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Vibration spectroscopy at nano-scale using electron energy-loss spectroscopy
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Atomic scale analysis of the surface structure in working nanogap electrodes
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Nanocharacterization for
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Keyword metal nanostructure, nanogap, environmental transmission electron microscopy (ETEM)
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Investigation of reaction kinetics induced by ultra-short electron beams
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Ultrafast electron microscope with relativistic femtosecond electron pulses
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Analysis of reactions induced in materials using quantum beam

mRAH |\ BETE-LYEHZ RxE \ =Ez
Department Beam Materials Science Researcher T. Kozawa

Keyword resist, nanofabrication, lithography, quantum beam
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Study on radiation induced chemical reactions at extreme conditions
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R&D on laser-plasma-driven electron acceleration
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Functionalization of materials by lasers and quantum beams
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Ultra-sensitive nanopore virus sensor
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Single molecule DNA sequencer
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Development on-site investigation system by chemiluminescent proteins

WMESE \ EEDTFHRENZE HRE KA
Department Biomolecular Science and Engineering Reccaraher T. Nagai

F—O—R\ EMEAEIVNIE., FUUA MMEE. AX—T 5V
Keyword Bioluminescent protein, on-site investigation, smart devices
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Application clinical use, environmental investigation
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Multicolor development of bioluminescence and biological application

RS FREEERIZ HxE XHEh
Biomolecular Science and Engineering Researcher T. Nagai
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Bioluminescence, auto-luminescent plant, cell observation
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Bioimaging, microscopy, industrial use
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Development of odor sensor mimicking human olfactory system

WESE \ EEITFRIOBZE HRE SHE— IR
Department Biomolecular Science and Reaction Researcher S. Kuroda K. Tatematsu
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Keyword smelldigitization, human olfactory receptor, odorant-receptor antagonist
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Application Al perfumer, deodorizer, virtual reality
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Development of novel antibiotics targeting signal transduction of multi-drug resistant pathogens

WESE \  EHEDFRIGHE HRE MEHEE  PUEEEALR
Department Biomolecular Science and Reaction Researcher T. Okajima  R. Utsumi
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Small molecules targeting functional RNAs

RS EF FEEHIE L e B
Department Regulatory Bioorganic Chemistry Researcher C. Dohno
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o Molecular photoswitches for modulating DNA/RNA functions

R 5 BF BEHIE S HRE EHFIH
Department Regulatory Bioorganic Chemistry Researcher C. Dohno
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Keyword photoswitch, RNA, DNA,
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Application DNA/RNA photoswitch, Photopharmacology
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Development of therapeutic agents based on epigenetics
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Application therapeutic agents, reagents for biological studies
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Development of targeted protein degraders
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Drug Discovery to Overcome Multidrug-Resistant Bacterial Infections
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Discovery of a drug that is targeting a novel lipid mediator transporter
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Dato-Drlven Fine Organic Synthesis for Pharmaceutical and Material Development
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Department Data-Driven Organic Synthesis Researcher S. Tokizawa M. Salem
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Development of wearable devices utilizing flexible organic integrated circuits
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Co-creation of Advanced Materials and Sensor Systems toward Regional Smart Cities
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Department Advanced Materials and Implementations Researcher T.Arcki  T. Abe
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Development of new methods for better coexistence and symbiotic relationships with all bacteria
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Support for the Nucleic Acids-targeted Drug Discovery
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Metal organic frameworks for environmental remediation and fabrication of Si/graphite sheet anodes in Li ion batteries
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soil improvement, agriculture, controlled-release fertilizer, mefal organic framework layer, energy storage, electric vehicle
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Al-Powered Quantum Sequencing for Ultra-Fast Biomolecule Analysis
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Development of a Mental Risk Prediction Model Using Nonlinear Analysis and Al
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