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Dialogue Systems Acquiring Knowledge @IEIELTD

Sound source localization with small microphone array ~@IZEEETD

Multi-modal Biometric Verification System for Supporting Criminal Investigation @ZEEEED
Cognitive Assessment for Elderly from Dual-task Performance @ZEEED

Highly Adaptive Computer Technologies @ELETD

Knowledge Discovery and Prediction from Spatio-Temporal Data @ZEEETD

Estimation prediction and knowledge discovery from big data @EELELLD

Innovative measurement technology using measurement informatics @EELELLD
Real-time forecasting system @D

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

First-principles prediction for material property and functionality @=L

Materials Informatics @D

Sheet-type Large-area Sensor Systems utilizing loT and Al @EETD

Void Formation in Si Substrates @IEEEZD

Development of flexible spintronics sensors @EEED

Graphene biosensors @EELED @D

Development of quantum repeaters using electrically-controlled quantum dots @EZEED
Development of a two-dimensional array of semiconductor spin qubits  @IEEED

Fabrication of novel devices based on functional oxide materials @EED

Fabrication of 3D nanostructures based on strongly correlated transition metal oxides @D
Architecture and Function Tuning for Low-dimensional Nanostructured oxides @D
Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions @D
Energy harvesting for 0T power source @EED

Nano sensing devices for loT @EELD

Developments of cellulose nanofiber materials for biodegradable 10T device @EEILD

Renovation of Paper for Green Device Innovation @IEZEED

Development of fluorinated acceptor unit @EEED

Development of insulated unit  @EEED

Fabrication of high conversion efficiency crystalline Si solar cells using machine learning @EZEED
Fabrication of anodes with Si/graphite sheet composites in Li lon batteries @EEED @D
Synthesis of metal oxide mesocrystals @EEED

Fluorescence probe of singlet oxygen @EEED

Development of Asymmetric Catalysis Using SPRIX Ligand @EZED

Development and Application of Chiral Acid-Base Organocatalysts @EZE®D

Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products @D
Probing of the electron-interaction in solids by means of angle-resolved photoelectron spectroscopy with synchrotron radiation  @IEELED
Atomic scale analysis of the surface structure in working nanogap electrodes @D
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 @EZED

Study on radiation induced chemical reactions at extreme conditions @EELD

Development of laser-plasma-driven electron acceleration

Generation and applications of high-intensity terahertz wave

Ultra-sensitive nanopore virus sensor @IH

Single molecule DNA sequencer @D

Development on-site investigation system by chemiluminescent proteins @I

Development of biosensing tools by engineering of luminescent proteins @IH

Development of odor sensor mimicking human olfactory system @9

Development of antibiotics targeting signal transduction of multi-drug resistant pathogens @F®» @D
Development of rapid, accurate, and cost effective technology for gene analysis @I
Development of research tools and molecules accelerating research toward small-molecule drugs targeting nucleic acids @E» @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 @Z®» @IZEED
Construction of Supramolecular Materials  @IEZEED

Development of 3D Systemintegration technology @IEELZD
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Dialogue Systems Acquiring Knowledge

Keyword dialogue system, dialogue robot, knowledge graph, chat-bot

MRSy |\ AERE HRE BuAlEE  EE &
Department Knowledge science Researeher K. Komatani  R. Takeda

F—0O—R \ MWEIYATL, WEORY b, HEITST. Frv by b

EE25 \ EENE RE. IVITAAVE
Application medical care, electrical appliances, entertainment
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(58 X Paper]
[1] K. Komatani, M. Nakano: User Impressions of Questions to Acquire Lexical Knowledge. Proc. SIGDIAL, pp.147
-156 (2020).
[2] K. Komatani, Y. Fujioka, K. Nakashima, K. Hayashi, M. Nakano: Knowledge Graph Completion-based Question
Selection for Acquiring Domain Knowledge through Dialogues. Proc. IUl, (accepted), (2021).
(45 5 Patent]
(1] 8, BAY, KR BEMEIATLAROEEMESE FF$E6126870%, 15/2013-040742.
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Sound source localization with small microphone array

T

WEsEH |\ FEME HRE BuAlEE  EE &
Department Knowledge Science Researeher K. Komatani R. Takeda

uolPWIOU| %

*—p—R \ XEORvY b, SEEML. FEFE
Keyword dialogue robot, sound source localization, deep neural network

SE2E \ EENE BB RE. IVITAAUE
Application medical care, crime prevention, electrical appliances, entertainment
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[BEEFE—RICWUNT] EVWDSKIIC, BICF—BHELTRENRL, BFEPERRISHELVEVSEBEN G IET,
FREBEIOUELBRECERNTERMRVWEDHENH D END, OIPREIICLDFEREDFUENGDFT, &
DIz, EUDIEBIEEPEMDENERT HHBICE. SOTRFEERET 20BN TIESYELA,
B 451
ORy FOESICEEESNEROIA 70T+ VR E, INIDIAJ0T+ V7 LA ZE>T,. BOEFKAA%E
RHT ZEREMERRELCVET. TNFADESICHU TRET BREOR Y MERIRY 3 (CIRUADEHRTT .
BiiRE
BICYA 707 4 VEOMNBREGRYPFEZT v EILT BeIl. BERICBVWTARE LA VNV GEERL.
ANBEESEHBINIVDEDEEZDNN (Deep Neural Network) ZF>THFEI D ET. BREELZER->
TWVERT, FeINZzAVERDBCERRaOE 4 LICBDEUBATVNET,
) Peak of b) fakff:;a;kc?use bvnoise. a) Pe:k:i‘f:‘ue'sound position B b!rAhvs_s‘.caus:e bynui'se.: i
same direction s oy B B i 1 ) i .
e T e o B W
ORyw DX A 7 ZEBVEBE DS RENBRDE U7 IS A LSREN
HENDZE-BHEFINIHR
o Oy NCEESNEROY A I07 1 Y TEREMERH
o BDEIRABDECEF PR LHTIRE
(5% XX Paper]
[1] R. Takeda, et al.: Unsupervised Adaptation of Neural Networks for Discriminative Sound Source Localization
with Eliminative Constraint, Proc. IEEE-ICASSP, pp.3514-3518 (2018).
[2] R. Takeda and K. Komatani: Unsupervised Adaptation of Deep Neural Networks for Sound Source Localization
using Entropy Minimization. Proc. IEEE-ICASSP, pp.2217-2221 (2017).
[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

T

WEaE \ EGHEXT 17 HRE I\RERSE  EERE
Depqrtment |nfe||igenf Mediq Researcher Y. chi Y. Makihara

F—0—R \ $B. YILFE-FIL. BASRI. LFEEE
Keyword gait, multi-modal, person authentication, criminal investigation

ISES 5 PR
Application forensics
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[5# X Paper]

(1] AN &80, WWAE, ERE, /UKESE, "&8 - 88 - BRZAVEYILFE—RIEES AT L", EFBERBEZSMIGEA
INA F X N7 ZNFE, 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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Cognitive Assessment for Elderly from Dual-task Performance

T

EEHEEXT 1 7 e I\AEE R
Intelligent Media Pescerdier Y. Yagi Y. Makihara

*—g—R\ FTaTILIRT. BHEEEETAL EvIT—9

Keyword dual-task, cognitive assessment, big data
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Application elderly care

A HRER R }—%
AL %ElE A1k

B
J \

e =
B =R

BEmmttaCan S, BAEZEIEHEFSEREBIIL TV ZENTREINE T, BAEE. UNED - &
BHCXO>TETZEESBDIENTEDDDD, BF - EBRFHLVESHONTVDICH. TEBRIFZDOMEHER
(RHIRAES) ZRE L. BY)GETRHIESRZE RN FBA. RAE - RHRAIESOZRIAEE LT,
Mini-Mental State Examination (MMSE) ¥ Frontal Assessment Battery (FAB) EIF[ENDHENFELE I H
WINDOFEDRKRDELICE DA VI E 1 —PEEHRERENRER D, BEICEERBCETFzEA.

BT EDER S 2T LHBEORNT A0 ERABICTS T 17109 20 2 BRENERET 38T % LY VHETH
AL, WIRIDEZED 5 HRABEOTELOS U ERHT SFARRELE UL, 3EUEICDLZY
25 LEREE, RBORERE LB, WESNT: RV, SBIEINS) 7~ ORIE (A - RO 1
HROBHTT,

ST EDEEI XD LHEEFEDRAMY AT Z@AFICITIT 27
IR EBMENREIT DHRFERYUETHAL. @I RXTDKRD
ZUDSERRAEEDTREMDH DB ZRELET . TDFEDS
TIIHNSEMPB L HREHEDIZHIC. BREDOBLDT 1 7ILY
RO DT ZEBNICER - BRI DT —LEDY AT LZBFEL.
10Z#8A 2B ER PHFE CER - EHULCVLET, REERT
NTWBY AT LICKIBHBEDBLDT—INBEFBREIN. TN HME: 2018.10.10 /
SERICKVRBVETILOFEZEDTVET, BRHE: 505 S Teiis

P AREY —YEORR ——- NEORR
HENDZE-PHFINIUNR

0 S —LBIDT 27 ILI AT HERICK Y SEEDSRAIAEZHTE T
LK - OO EMET 17 IVI AT T—I Y hEEET D

[5& XX Paper]
[1] K.Aoki, T.T. Ngo. I. Mitsugami, F. Okura, M. Niwa, Y. Makihara, Y. Yagi, H. Kazui, Early detection of lower MMSE
scores in elderly based on dual-task gait," [IEEE Access, Vol. 7, pp. 40085-40094, Mar. 2019.

(%5 5F Patent]
[1] JURESE, i EBA, WWARAK, 2%, APER, [F 2 7IIEZATETREHTM AR ROT 1 7IRATETEENFHES AT
L], PCT/JP2016/058353, 2016.
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Highly Adaptive Computer Technologies

Keyword machine learning, artificial intelligence, expert agent, user interface

WEaEs \ HAEF—FTIFv HmE BRIET  fErfE—
Department Architecture for Intelligence Researcher M. Numao K. Fukui

*—o—R \ BWRFEHE. ATHEEAD). FARI—JYzV b 140420971 —X

ISES BEfEd. ' —LBEM, F—-IXAZVT
Application automatic composition, educational game, data mining
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BRHRRENER T BCONT, A VITT—ADBEICERT ST I/ AMVAP, R/INLA—)L. £8T—
FICKBBERHKOBENECTVE T, AHETIE. INSORAN IV E21—9 Y RT AORREDRIICH S
ZENS, ZTOXEE LCENENZR IV E1—I DRFEZED TEFH Ulz, DIERRE SEREMZ BRI
DOEGEICKY. I3 UIREDTRRZEEL TWVET,

1R - 5 1

o BEEEIF > OV E 1 —I DRI
CEMIIBERE U T —9Ih Sl iREEZRE T 2 FEDRF

BiliAE
FBRAEEER SL IV 1 —I DR TIE. BIRLEDHD7ILTUX
FED

VAN IcHDERAHDERFE, BRRREOEF/EELTVET,
INBE I—TPAVITIT—APT—INAZVTDOREMiE LTEBLD
D2HIET,
COXRSFRIMDBABE LT, BRIMESHBZREL, HFRTYDHT.
2= OfEMEREICEN U CEIEBZIT O VAT AZRFELUE U,
Fle. BRGBERZEFZERL. BRRZRDERZzEL IR ZEDTH
V. EFRRZEFEUDHETIEMIEEZ Ufc T —I D SHICBAHEZHER
FRFEZRELTVE T, REDIEEYET -5 BRIUEZDERIHIC
KOTC. BENSEEERZTFATDCODHUVWAHZRRUE T Ffo. FRICERSNICRRAICEBERERGRE
([CEDNT, FBEROBERZRET DI EZBIBLTVERT,

HENDRE -HFINIWR

° SERFBREEIC KD IBEHRIEDZRIZL
° BHIRIBHRIBED O DM IR DES

23
=

[(# X Paper]

[1]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).

(4% 3F Patent]
[1] 4B82015-169802. [ R HEEERBE EHTE AR, RHEERBREEHTERE NORMBERRBREEEE /07 2 4]
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Knowledge Discovery and Prediction from Spatio-Temporal Data

T

HEaEs \ HAEF—FTIFv HmE BHE—  BRES
Department Architecture for Intelligence Reseerahar K. Fukui M. Numao

$—0—p\ F—ITAZVT, ATLEA). EHEE, R, YWETF

Keyword data mining, artificial intelligence, machine learning, causality, physical model
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SE2 5 ERARAFAT. MR, BEMERT. IRTH
Application sleep analysis, earthquake analysis, damage analysis, climate prediction
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BRIBR. £FEE. FRAOKSFEHOERN S TNSMEEERUBHSHFZRO>TVET. &
METE. CDRSBELDERFHSBRDROANZXLDERZENE LT, ERFAEOARBRETEL I SR
SDUBEF AR EZFREAELTEF Ule. BHGERRER - ENEBOEMEOHEN. FHOEBRAIPFIIRH, &
IEPEETIVEEMFBORGICKLD FABEDH L ZEELET.

B 151
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o HMFBLEET L ERE URIEE(L
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CEIMN I SAITRIEL=Z 1 —TILRY ND—T
IS5V TEZOREAZEOTREZBRICITI Za—3)bry D=7
ZIRE L. BRSHSEE/NNY - DRt EDRAZT > TEFHE U,
CYIBETFINERINET DT —TS5—ZVT
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Estimation prediction and knowledge discovery from big data

Keyword big data, data mining, machine learning, knowledge discovery, mathematical optimization
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Innovative measurement technology using measurement informatics 15
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Real-time forecasting system
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Multi-aspect mining of time-series tensor
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Keyword time-series tensor, automatic mining, event prediction
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First-principles prediction for material property and functionality

HRaE \ /EEFA RRE |\ GHAE  PEsE
Department Theoretical Nonotechnology Researcher K. Shirai H. Momida

FRIEHE, BREN 0. Wit B5. AR KPR BEERRIIR SEERDTRER ZRELEMH, RN
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transition-metal oxides, metal-organic molecular crystals, cathode materials for secondary battery, catalytic reactions
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Void Formation in Si Substrates

SEEFT/INAR e BEE—
Advanced Electron Devices Researcher K. Sudoh

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

F—0—k \ YUIVHEES

Keyword silicon micro-structure

ISEY 5 MUNEUEER T
Application Micro-Electro-Mechanical-Systems (MEMS)

R R ER }—*’

B R KRAL#ER IRk

e

[oLepPwW ¥

/

BEEMBORCBRERIDAICEVNT, STORKAREZHET S CENEBRFEL B> TH Y. REMEDE
MXNZZXLZBRI B E1F HHTDIchDE—F LBV R, BERRADKALELRRSE DL ENRIECE
BU. BBHRREDIFFEBEZBL CRANTESNTOKYENGEXAZXAICDOVWTEAL., BEREDXR
EFREZFIR UTCERIDANDRRZEDE T,

UYTS5T 4 —PKR7 Z— e ERENRIERRERMZFIRA L THERZRTOERAICL 2T, YUIVELRIC
EAEEP YU I VRZERMT 2 ENTRETT .

BiliNE

VUDVEREISER U&7 AT D
BR—ILNY =V ZER7 =—ILT DT EICKD
CElERISNZBRNEEZ(EZFRBLTIY
JVERPICHRCIMBZEZRBESZENT D&
MNTEFRT, Ffzo 100nmH S TmMmiZED U
JVERZENS 5 EBTRETY,

DU VEREICTER U EMiitEs z KR5H
[PEZEPRERIENMECSBVRETCERY
Z—IVI B ERAMBICKDERENEC ) &
Fo &7 ANRT bEDOR— )V REILEICK ST
ZRITDEE IR—ILOBEONBRNICEACLTY
UIVERPICERANMERENE T PHDOR—
VNG =Y DERETIC K > THRARBZEREEZ M
IBTENHRET .

HENDRE-HIFINIHR
O IERICIFVEEROERATY Y AVERDICHAZREEZERT D
o ZCEmMERERRY Y IV /ROEREZRIRT B

[5& XX Paper]

[1] K. Sudoh, R. Hiruta, H. Kuribayashi, J. Appl. Phys. 114, 183512 (2013).

[2] K. Sudoh, H. lwasaki, R. Hiruta, H. Kuribayashi, R. Shimizu, J. Appl. Phys. 105, 083536 (2009).

N\ r

Osaka University ISIR




EZOHHMWVWAE Y NOZIRTINA ZADFEH

Development of flexible spintronics sensors
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Graphene biosensors

REEFRZE R FEx JLHME SHE EELE
Interface Quantum Science Researcher D. Chiba  T.Koyama Y. Kanai T.Ono
F—O—R\ T35TIV. FSVIRYI. N FEIY— AVTIWIVY, SKRAVFITSTTUFET
Keyword graphene, transistors, biosensors, influenza, lab-on-a-graphene-FET
ISEY 5 RIRIAEL. EREZ2HT. IR
Application pathogen detection, medical diagnosis, drug development ¥
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Development of quantum repeaters using electrically-controlled quantum dots

5 EF EFVATLEIR HrE K 5E
Department Quantum System Electronics Resseradher A. Oiwa

F—o—R \ EFRvyb REV, XF. EFEM. EFPH. EFV9-T1—-X
Keyword quantum dots, spin, photon, quantum technologies, quantum repeaters, quantum interface

EESEH \ BFESHES. BFRryhTO—7. BFlOT
Application quantum cryptography, quantum internet, quantum loT
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7—% Development of a two-dimensional array of semiconductor spin qubits
Theme

WESE \ EFVATLEIRK HRE NI
Department Quantum System Electronics Researcher H. Kiyama

F—0—R \ EFRv b RV, £HEb. EFEI
Keyword quantum dots, spin, integration, quantum technologies

EE25 \ EFEE. BFyIalb—vav
Application quantum computing, quantum simulation
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Fabrication of novel devices based on functional oxide materials

HEas T /EEMETNAR HRE HRER  MSEER
Department Functional nanomaterials and nanodevices Researcher H. Tanaka  T. Kanki

F+—O—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+—O—R \ 3XRTF/EE. HEEEEEY. BEL. F/TVTFU—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 RO
Department Advanced Hard Materials Researcher / T. Sekino
*—D—R \ FT/Fa1-T. F/I—b. ERERERE IXRILF—EHE
Keyword nanotube, nanosheet, multifunctional catalyst, energy conversion
AR (RS, 6. TE—R) . XBEEH., 29— £FEESHE
I 53 2F
¥ 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 \ St/ \— Mg HrE PRI
Department Advanced Hard Materials Researcher T. Sekino

oo TSIV IR EBEMEL ST0/F/BE. BN, #EERE. NF/EX/MX/HEF K. BRBGEERE
ceramics, composite, micro/nanostructure, anisotropy, function integration, mechanical/physical/
Keyword . . . . -
electrical/photochemical functions, room-temperature crack-healing function
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Energy harvesting for loT power source
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Department Energy & Environmental materials Researcher T. Sugahara
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¥ Application thermoelectric, power source for loT sensing devices
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Nano sensing devices for loT
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Energy & Environmental materials Researcher T. Sugahara
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Keyword printed electronics, metal organic decomposition, oxide semiconductor
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Application photo voltaic solar cells, thin film transistor, sensor, efc. ¥
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Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products

HED 5 Hwaemie>9— e saRfE
Department Comprehensive Analysis Center Researcher T. Suzuki
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Application fine chemicals, medicines, agrochemicals, perfumery
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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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Atomic scale analysis of the surface structure in working nanogap electrodes
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In situ observation of active nanostructures in solid catalysts under reaction environments
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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
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Study on radiation induced chemical reactions at extreme conditions
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Development of laser-plasma-driven electron acceleration
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Generation and applications of high-intensity terahertz wave
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Keyword far infrared, terahertz (THz), free electron laser (FEL), high-intensity coherent radiation

j;ﬁﬁgﬁ;;> HENT. B NAA70/09—, /570 /09—, FEEHH

Application material science, medical procedure, biootechnology, nanotechnology, nondestructive analysis
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Ultra-sensitive nanopore virus sensor

WEsy \ N\AFF/7o0/09- HxRE BOER  mHEE  BRRT 0SS
Department Bio-Nonotechno|ogy Researcher M. Taniguchi M. Tsutsui H. Tanaka Y. Komoto
*—O—R \ DAILA, FIRT

Keyword virus, nanopore

SES DAIWAEIY—

Application virus sensor
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[CBEKEFELTVE Uz,

B - 158

ERE(LY U VBB SN/ 7, (5 K7) % .
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Single molecule DNA sequencer

NAAF/70/09— HxE BOERE BHEM BRI KR
Bio-Nqnotechno|ogy Rescerdher M. Taniguchi M. Tsutsui H. Tanaka Y. Komoto
*+—0J—R \ YA ZJORNA. hASHET. 153 FHdl
Keyword microRNA, cancer diagnosis, single molecular technologies
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Application next generation DNA sequencer
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[CLDTEEFTNTEETHD EZRLTVET,

HZNORE-HEFENIUR

AREMRICKY . YA TORNAICK BN APIID AR EDRHELMN IS NE T, Flo. ADNAY—I T
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Development on-site investigation system by chemiluminescent proteins

WMESE \ LD TFHRENZE HRE KA
Department Biomolecular Science and Engineering Reseeraicr T. Nagai
+—0—R \ EERXIVNTE. VYA EM. AX—bT 75>
Keyword chemiluminescent protein, on-site diagnosis, smart devices
ISES EE. RERAE. BRRE
Application clinical use, environmental investigation, food evaluation
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Development of biosensing tools by engineering of luminescent proteins

WELE \  EEDFHENZ HRE KA
Department Biomolecular Science and Engineering R T. Nagai

F—o—R \ EFEFK. Al SIEEE
Keyword chemiluminescent protein, on-site diagnosis, smart devices

BESH \ NAFEIYVT NAFAA—IVT, B
Application biosensing, imaging, physiological function
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Development of odor sensor mimicking human olfactory system

WESE \ EEITFRIOBZE Rz FHE— TR
Department Biomolecular Science and Reaction Resserdher S. Kuroda K. Tatematsu
+—o—R \ BGLOHEL. & MNREZSH. REZEHR7Z7VI IRk

Keyword smelldigitization, human olfactory receptor, odorant-receptor antagonist
ISEBS AIFREED. HRA RRIRE
Application Al perfumer, deodorizer, virtual reality
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Development of antibiotics targeting signal transduction of multi-drug resistant pathogens

HES 5 D FRIDFEZ HxE MEEE  REEEAER
Department Biomolecular Science and Reaction Resserdhey T. Okajima  R. Utsumi

F—o—R \ ZAMHEE. —RIBREER. ERAFIVFF—E
Keyword multi-drug resistant bacteria, two-component signal transduction system, histidine kinase

ISES LHIMMERIECERE. MRNEYE
Application drug for infection of multi-drug resistant bacteria,novel antibiotics
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Development of rapid, accurate, and cost effective technology for gene analysis

WEaEs \  AEHEEE HRE hETE
Department Regulatory Bioorganic Chemistry Researcher K. Nakatani

Keyword genome, virus, diagnosis

BESE \ ET-FEETv h
Application diagnosis kit for genetic analysis
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Development of research tools and molecules accelerating research toward small-
molecule drugs targeting nucleic acids

EEHIEEZ & hEHIE
Regulatory Bioorganic Chemistry Pasearcher K. Nakatani

F—O—R K59+, &%8. DNA. RNA, &8I
Keyword small molecule, nucleic acids, DNA, RNA, drug development
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drug lead development, screening technology
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Development of therapeutic agents based on epigenetics
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Department Complex molecular chemistry Researeher T. Suzuki
F—D—R\ IEIIXRT IR, FHEH

Keyword epigenetics, inhibitor
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Application therapeutic agents, reagents for biological studies
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electron diffraction 40
Electron spin 17
electron-phonon interaction 36
energy conversion 21
environmental transmission electron microscopy (ETEM) 37,38
epigenetics 53
event prediction 10
expert agent 5
far infrared 44
femtosecond electron beam/laser 39,40
ferroelectricity 11
ferromagnetic semiconductors 18
first-principles calculation 11
flexible electronics 13,15
fluorescence probe 32
foods 30
free electron laser (FEL) 44
function integration 22

functional oxide 19,20
functional paper 26
gait 3
genome 51
graphene 16,36
green chemistry 26
green electronics 26
height density packaging 23
high hear resistance 25
high insulation 25
high temperature and pressure fluids 42
high transparentcy 25
high-intensity coherent radiation 44
histidine kinase 50
human olfactory receptor 49
hydrogen 30
immunosuppressant drug 56
influenza 16
inhibitor 53,56
loT sensors 15
iridium 35
isotropic conductive adhesive 23
knowledge discovery 7
knowledge graph 1
lab-on-graphene-FET 16
laser-driven particle acceleration 43
lipid mediators 56
lithography 41
live cell imaging 32
low cost 0
lymphocyte 56
machine learning 5,6,7.8,12
magnetism 11
materials design 12
materials exploration 12
mathematical optimization 7.8
measurement 8

mechanical/physical/electrical/photochemical functions 22

mesocrystal 31
metal nanoparticulate catalysts 38
metal nanostructure 37
metal organic decomposition 24
metal oxide 31
metal-organic molecular crystals 11
micro/nano structure 22
microRNA 46
molecular wire 28
multi-drug resistant bacteria 50
multifunctional catalyst 21
multi-modal 3
nano template 20
nanofabrication 41
nanogap 37
nanoparticle 31
nanopore 45
nanosheet 21
nanotube 21
non-linear model 19
nucleic acids 52
odorant-receptor antagonist 49
on-site diagnosis 47,48
optical properties 11
optically active compound 33,34
organic semiconducting materials 27

oxidation stress 30
oxidation 35
oxide semiconductor 24
person authentication 3
pharmaceuticals 30
phase change 20
phase stability 11
photo and electronic functional materials 27,28
photodynamic therapy 32
photon 17
physical mode 6
plasmas 43
power electronics 58
preventive medicine 30
printed electronics 24
property optimization 12
quantum beam 41,42
quantum dots 17.18
quantum interface 17
quantum repeaters 17

quantum-beam-induced ultrafast phenomena 39

radiation chemistry 39,42
real-time processing 9
regulation 55
resist 41
RNA 52
robustness 8

room-temperature crack-healing function 22

SDGs 59,60
self-healing 57
semiconductor 31
sensors 13
silicon micro-structure 14
silicon nanocrystals 29
single molecular technologies 46
singlet oxygen 32
sinter joining 23
small molecule 52
small molecules 54
smart devices 47,48
smell digitization 49
sound source localization 2
spintronics 15
structure prediction 12
superconductivity 1
supercritical state 42
super-structure 31
synchrotron radiation 36
terahertz (THz) 44
thermoelectric 23
time-series analysis 9
time-series tensor 10
transistors 16
transition-metal oxides 11
transporter 55,56
two-component signal transduction system 50
ultrafast electron microscope(UEM) 40
ultra-short pulse lasers 43
user interface 5
vanadium oxide 19
virus 45,51

water chemistry in nuclear engineering 42
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