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Dialogue Systems Acquiring Knowledge
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[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]
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Sound source separation and localization with small microphone array
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Department Knowledge Science Researcher R. Takeda K. Komatani

dialogue robot, sound source separation, sound source localization, deep neural network
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medical care, crime prevention, electrical appliances, entertainment
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[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
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Department Reasoning for Intelligence Researcher S. Shimizu
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[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.
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Research on identifiability and estimation methods in causal discovery 15
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[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
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Department Translational Datability Resoeraher Y. Sakurai
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loT(manufacturing, vehicle sensor data, environmental data, efc.), medical data analysis

A 53 2F

Application

it 5l S B B

B i KAE#ERE A1k

-/

N

e =1
H R

BRINT =9 BrY—2y D=0, REE. BF. V—IYvibxry hD—7, ERERE. RCBDHICH
WCTKRBICEMSINTWVE T, INSDIBADP T, BERINT—IDUPILY A L, PTHUZILY A LFFET
Alld. INDSDOAIBRICHITDRDEEN DN RBEEE > TVET,

1R - 1

ERINT—I B RFFECALDITE. BARARKOFLRIRIEE(L
PRAEZLZRLTHY . ZNSOELEFAN. RENICEIVE
¥, ZI T, BAMNRIRIRE{EPRFENB IR Z(E S UTENEEC Y
BB ENTERUTIVIALTFR - BERSEZRFELE Ul

ol 2
CHRIF—IDNI—URF. V54 VER. FREDLER. T R, ey
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
ERLTVWET, et [ -"f" ‘l e
EEE] 44 Wipe e k"

an do C
d \ : . @)
Eﬁ’ﬁw o2 #4 W\pe‘l #5Rest@  #5 Rest g, @
= te = 3320 te =3840 t. =4640 . =4920 t. = 9040

(c) Snapshots of dynamic space transitions at different time points

BREIE TV DORRER (ER — SREF) £1E3. BROEH e T
ZEFIULL. ZOEFIVEBRSISEFAEZSERN DR EE TIT %mggalggﬁgﬁi giaas |
WET, MH2FAFEOTT. HRESOFIBE S tERESR P e .

(d) Snapshots of I = 200-steps-ahead future value forecasting

RUTCHY ., BFORBZE LR UERATHO670,00050DF&
1b. ¥10BOSHBEL (FRERZE88%HE) ZZM UL TVERT,

ENORE-BHFINIHR

o U7 IS A LICEERINT — 9 DFFRIEZ T8
o IERIET ILENHERER (ER —BREM ZiRA. U7V A LICERDH

E—v3arverY—7F—9ZRAVCERDTDERTF

5% X Paper] [1] Y. Matsubara, Y. Sakurai: ‘Dynamic Modeling and Forecasting of Time-evolving Data Streams”,
ACM SIGKDD International Conference on Knowledge Discovery and Data Mining (KDD), pp. 458-468, August 2019.
[2] Y. Matsubara, Y. Sakurai: “Regime Shifts in Streams: Real-time Forecasting of Co-evolving Time Sequences’, ACM
SIGKDD International Conference on Knowledge Discovery and Data Mining (KDD), pp. 1045-1054, August 2016.

[3] MRBET, BHRE KRET—Z AN —LOFEFA7ILTUXL", BRWBZSHIGE: T —XN—2Z, Vol.9 No.4, pp.
32-45, 2016F128.
(4% &F Patent] [1] BRBF. BHEE. FTHUEE. TAHESL0TOISL7. HE2019-142295, 20194881 8.
[2] MEEF. BHEE. “FRAKE. FAFEELOT7OJZ47. PCT/JP2020/029178,
2020%7 A30HE.

\

n The University of Osaka SANKEN



RSS2 VIV S DA FEL

Multi-aspect mining of time-series tensor
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Development of a semiconductor spin qubit transfer 15
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Support for the Nucleic Acids-targeted Drug Discovery

F—o—R \ #&B. RNA, BIE, EHF. #MFE. Focused Library Prediction
Nucleic Acid, RNA, Drug Discovery, Small Molecule, Machine Learning, Focused Library Prediction
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Application Small Molecule Drug Discovery, DNA- and RNA-targeted Drug Discovery
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Al-Powered Quantum Sequencing for Ultra-Fast Biomolecule Analysis
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Department Applied Research of Al-Driven Biomolecular Sensing Researcher T. Ohshiro
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Innovation of manufacturing Researcher gk = TREE— RRRT g
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Keyword co-evolution of people and systems, digital transformation, open innovation
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