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Dialogue Systems Acquiring Knowledge @EEEETD

Sound source separation and localization with small microphone array ~@EEEETLD

Multi-modal Biometric Verification System for Supporting Criminal Investigation @EEEELD
Computational Photography @EZELD

Highly Adaptive Computer Technologies @IELETD

Knowledge Discovery and Prediction from Spatio-Temporal Data  @EEZED

Estimation prediction and knowledge discovery from big data @EELELD

Innovative measurement technology using measurement informatics @EZELELLD
Real-time forecasting system @ELETD

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

First-principles prediction for material property and functionality —@IEZEED

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

Void Formation in Si Substrates @IEEEZD

Development of spintronics strain gauge @EELED

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

Fabrication of novel devices based on functional oxide materials @EEZD

Fabrication of 3D nanostructures based on strongly correlated transition metal oxides @D
Architecture and Function Tuning for Low-dimensional Nanostructured Oxides @IEZED
Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions @IEZED
New liquid electrolyte materials for next-generation batteries @D

Development of Operando Analysis Tool for Electrochemical Devices @IEEEZD

Developments of cellulose nanofiber materials for electronic device @EZEED

Renovation of Paper for Green Device Innovation @EZEED

Development of wavelength-selective organic solar cells @EEED

Development of several-nanometer-scale molecular wire @EELZD

Metal organic frameworks for environmental remediation @EZEED

Fabrication of anodes with Si/graphite sheet composites in Li lon batteries @EELED
Development of Two-dimensional Polymeric Materials with Bactericidal Activity @IEZED
Application of excited ion species in photo-functional materials @D

ML-assisted Conditions Screening Toward Automated Organic Synthesis @IEEED

Development and Application of Chiral Dual Catalysts @IEZEED

Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products @IEZEEID
Probing of the electron-interaction in solids by means of angle-resolved photoelectron spectroscopy with synchrotron radiation  @IEZEED
Atomic scale analysis of the surface structure in working nanogap electrodes @IEZED
In situ observation of active nanostructures in solid catalysts under reaction environments
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 D

Functionalization of materials by lasers and quantum beams @EZEED

Ultra-sensitive nanopore virus sensor @I

Single molecule DNA sequencer @I®

Development on-site investigation system by chemiluminescent proteins @I®»

Fluorescence protein based inacitivation tool for physiological function @I®

Development of odor sensor mimicking human olfactory system @9

Development of antibiotics targeting signal transduction of multi-drug resistant pathogens @ @D
Development of rapid, accurate, and cost effective technology for gene analysis @I @IZEED
Development of research tools and molecules accelerating research toward small-molecule drugs targeting nucleic acids @F®» @D
Development of therapeutic agents based on epigenetics @I @D

Development of targeted protein degraders @I®» @D

Regulation and Function of Bacterial Drug Efflux Pumps @ @D

Discovery of a drug that is targeting a novel lipid mediator transporter @F®» @D
Development of three dimensional nano-structured functional materials and devices @EELD
Development of Printed Devices with Advanced Material Packaging @EELD

Development of 3D Systemintegration technology @D

KOBELCO Future Pioneering Co-Creation Research Center @EELELD

Development of fabrication method of Sl-based agent and its characterization @EZEED @EEED
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Dialogue Systems Acquiring Knowledge
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Application medical care, electrical appliances, entertainment
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[5# X Paper]

[1] 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).

[2] Shun Katada, Shogo Okada, Kazunori Komatani: Effects of Physiological Signals in Different Types of Multimod-
al Sentiment Estimation. IEEE Transactions on Affective Computing (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).
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Sound source separation and localization with small microphone array
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Application medical care, crime prevention, electrical appliances, entertainment
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(58 X Paper]

[1] H. Munakata, R. Takeda and K. Komatani: "Training Data Generation with DOA-based Selecting and Remixing
for Unsupervised Training of Deep Separation Models," Proc. of Interspeech, pp.861-865 (2022).

[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
Activate Function Exploiting Phase Information, Proc. IEEE-ICASSP, pp.405-409 (2016).
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Multi-modal Biometric Verification System for Supporting Criminal Investigation
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[58 X Paper]

[1] KN EsL, NIAKE, BRE, /URES, "&8 - B8 - BRZAVVEVILFE—SIEES AT L", BFERBEZSAGEA
INA F AN T ZNFEE, Vol. J98-A, No. 12, pp. 659-663, Dec. 2015.

[2] H. lwama, D. Muramatsu, Y. Makihara, and Y. Yagi, “Gait Verification System for Criminal Investigation," IPSJ
Trans. on Computer Vision and Applications, Vol.5, pp. 163-175, Oct. 2013.
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Application information measurement
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[5& XX Paper]
[1] T. Nakamura, K. Kagawa, S. Torashima, and M. Yamaguchi, “Super Field-of-View Lensless Camera by Coded
Image Sensors,” Sensors, Vol 19, No. 6, 1329 (2019).
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Highly Adaptive Computer Technologies
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Department Architecture for Intelligence Researcher M. Numao K. Fukui

.............................................................................................................................................................................

foo—p\ EEEE. ATHOEA). SFPRI-YIYh, 1-Y1Y9TI—2
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Application automatic composition, educational game, data mining
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(58 X Paper]

[1] N. Thammasan, K. Moriyama, K. Fukui, and M. Numao. “Familiarity Effects in EEGbasedEmotion Recognition”,
Brain Informatics, 1-12 (2016).

[2] V. Vachiratamporn, R. Legaspi, K. Moriyama, K, Fukui, and M. Numao. “An Analysis of Player Affect Transitions
in Survival Horror Games™ , Journal on Multimodal User Interfaces, 9 (1). 43-54 (2015).
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Development of spintronics strain gauge

.............................................................................................................................................................................

FHEFHZE FEEAM
Interface Quantum Science D. Chiba

A=
Researcher

.............................................................................................................................................................................

AV NOZI R, OFHS—Y, TJUFIYTILIVLI MOZIR,

F=I—=B ) G AN—TATALYRFL
Keyword . . . . . .
spintronics, strain gauge, flexible electronics, cyber-physical system
BESE \ OFH5—I. JUFITW-9x73TILTNAR
## Application strain gauge, flexible and wearable devices
]
5
c EELLTEL
a B AL %E(R A1k
J \
B =
HREROBELZEEUVEBUCELAEY NOZIXTIN, ZOHREEHEZAE LIS, BRELBHZ
YT =PI 7S TIBTNA ANDERIHFINTLET,
BEE 45
AEY POZITRAFNA ZADHBRE
e, BREREEO (N LBO
WET, HREEREDT «ILLARUT (FLFL T L= MGMRRF) (FLFLTNREL LT
a}&_ya)ﬁﬁﬁlcﬁim b‘tb\*g—o 7 : BT & [ -
g2 [ =] "
waen 2
O AL VEFTIOTH] BREDHIFED o——
N— B{LEER M.,
TV TICHI. (UTHHE * Nature Elec. (2018)
o< HOPICERLTVBZAEY kO ey Gl A
ZIOART=WR N RIVES (MTJ) = fJ_' g‘m: Middie
ZEILF Y TIVEREICERERT 2 —, £ | s
CECHML. HRBEBHEDT () S = L
LEDSHY —IEER, /% s
OERE—YIaVEAL Y NOZIRER : Appl. Phys. Lett. (2019)
FCREDRECTH D T EZFIDH TS,
SNOZE-HEFINIHNR
AEY NOZIATNAREFNZET VYV TICAVWS ZET, XAZAVBE—Y3VEYT—PI 75T
FINA ZDBEIEDHRFINE T, [HIC, ERESNED 7S TIVABEEY B —Y — M PRERTXAZHILE—
VIVEERCEDRRED DT /NA ADBEEICENAITFT. Fle. REY SNOZI AMBOFNMEE EBIHED
BUZERTF - 7 /AT =V SEET BT ET. T/ ADMRELG EOREERIFIC DR B OTREEN D ) F T,
(5% X Paper] (45 & Patent]
[1] Nature Elec. 1 (2018) 124-129 [1] 4§FE2017-29314
[2] Appl. Phys. Lett 114 (2019) 132401 [2] 45RE2019-14792
[3] Appl. Phys. Lett 114 (2019) 202401
[4] Appl. Phys. Lett. 120, (2022) 072407
N r

Osaka University SANKEN




F/HERREEE RN
AT AHASIVAEVEEDEIR
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Development of quantum repeaters using electrically-controlled quantum dots
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Development of a semiconductor spin qubit transfer
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Fabrication of novel devices based on functional oxide materials
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Fabrication of 3D nanostructures based on strongly correlated transition metal oxides
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Architecture and Function Tuning for Low-dimensional Nanostructured Oxides
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## 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
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New liquid electrolyte materials for next-generation batteries
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## Application rechargeable batteries, supercapacitors
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Development of Operando Analysis Tool for Electrochemical Devices
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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
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Fluorescence protein based inacitivation tool for physiological function
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Development of odor sensor mimicking human olfactory system
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Development of antibiotics targeting signal transduction of multi-drug resistant pathogens
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Development of rapid, accurate, and cost effective technology for gene analysis
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Development of research tools and molecules accelerating research toward small-
molecule drugs targeting nucleic acids
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Development of fabrication method of Sl-based agent and its characterization
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## Application pharmaceutical products, food, stock raising, fisheries, cosmetics
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