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Innovative Artificial Intelligence platform technology,
for today, tomorrow, and future society.

LR EFAEERSHIA LY 9— (BRAIP) (F. MERFEDAIPTOY T T FOWREMSE
ULT2016F48ICRESINF LT,

BN A TGRSR ZRREL. ZNOELATRZLICEY . HERADESPELARICHITS
FREFFRICEM TS LZBIELTVE T, AT, ATHEERMOERICH > TE U SHEN - AR -
HEWMREICET BHAREITOTVET ., TBIC. BRLARBESE - X% - AR - 7OV T bEEEL
BHYSEEZHEL., HFENICTEL TV AIBEAMOERBITVLEIFNGEE Al AMOEEFZ
BiEELTWET,

The RIKEN Center for Advanced Intelligence Project has been launched since April 2016 with the
subsidy for “Advanced Integrated Intelligence Platform Project (AIP) -Artificial Intelligence/ Big
Data/ Internet of Things/ Cybersecurity-.” from the Ministry of Education, Culture, Sports, Science
and Technology.

Our center aims to achieve scientific breakthrough and to contribute to the welfare of society and
humanity through developing innovative technologies. We also conduct research on ethical, legal

and social issues caused by the spread of Al technology and develop human resources.
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Director's Messsage
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Director, RIKEN AIP

Masashi Sugiyama

2016FE(CERN 2RI LB AR EHRAEREGHE GBIHAIP) BV 9—F. SEETI0FEZDR. XEHZ
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The RIKEN Center for Advanced Intelligence Project (RIKEN AIP), launched in FY2016, marks its tenth year of operation this
fiscal year, coinciding with the conclusion of the ten-year AIP Project funded by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT). Over the past decade, RIKEN AIP has steadily advanced research on both general-
purpose and goal-oriented foundational technologies, while also engaging in public discourse and outreach regarding the
role of artificial intelligence in society. These efforts have led to significant achievements: a deeper understanding of deep
learning mechanisms, the development of novel machine learning methods, and the rapid adoption of Al in diverse fields
such as medicine, materials science, education, and meteorology. Institutional frameworks for Al's social implementation
have also taken shape.
In recent years, we have actively pursued research on generative Al, aiming to mathematically elucidate the behavior of
models such as transformers and diffusion models. We are also developing new technologies for learning from incomplete
information, enhancing robustness to external perturbations, and estimating predictive uncertainty. To apply these
innovations, we are strengthening collaborations with domain experts in the sciences to construct foundation models for
scientific discovery.
As a result of these accomplishments, RIKEN AIP will continue its activities beyond the conclusion of the original ten-
year project. We remain committed to addressing social issues surrounding Al—such as fairness, safety, legal systems,
and governance—so that everyone can benefit from Al in a secure and trustworthy manner. We sincerely appreciate your
continued support in the years to come.
Masashi Sugiyama
Director
RIKEN AIP

02 RIKEN Center for Advanced Intelligence Project

Generic Technology Research Group croup birector Masashi Sugiyama (Ph.D.)
ATHIBEICERET DcHNRIERIAR L7 ILITYU LR ERE T D EICLY ., NANGESRERZREVED.

Elucidating the mechanism of deep learning and creating next-generation Al technology based on novel principles.

R EREEF — L

Imperfect Information Learning Team
F—LF4LI9— §2LUJF Team Director Masashi Sugiyama

HEMS 2B, B UFE, RIEFBREDRLBEMFERE
LT, BRSNIBRD S THRELKZENMTAZHMLLTIL
JUXLZBEELTVE T, INSOTZILITUX AR, BBREZED
SEYRAFTRLVWRER COINARBEICERTINTVEY,

In the Imperfect Information Learning Team, for various machine
learning tasks including supervised learning, unsupervised learning, and
reinforcement learning, we develop novel algorithms that allow accurate
learning from limited information. We also elucidate their theoretical
properties and apply them to various real-world applications ranging
from fundamental science to business.

FOVIEEF—L
Tensor Learning Team
F—LF4LII— F 39 FE Team Director Qibin Zhao

MENTREN DBRRUBELGEMFBETILEPILTU X LD
CEBNBTZERELTCVET, TYVILFA O/NX TERIRT
BEREMEE. BFRMPERE. EEROFHICTN. MR B
CHEHY - BB URRFE. VILFE—IILEE. FBERE
FILVREBRICOIEWE T, oo ERBERBENREDERIIGREE
HTOHEHRBERLTNE T,

Our team aims to develop efficient, robust, and interpretable machine
learning models and algorithms, along with their theoretical analysis.
We focus on several key directions including tensor methods for machine
learning, robust and interpretable machine learning and quantum
machine learning. Our research spans various areas such as self-
supervised/unsupervised representation learning, multi-modal learning
and deep generative models. We also apply the developed approaches to
practical domains including medical image analysis.
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Dynamical Systems Learning Team

F—LF 1 L9 OE FH{H Team Director Yoshinobu Kawahara

F—IDNERICHDEMBEBOBNREECEB L. TOTRPH
HDI=H DEIHFBOERIBLEL T )L TU XLBFEZITO>TVET,
—AT. BRFBETIVICLDBERULEOHZERE L TORBHEZETF
) & LT, BB FBORIEBES. INZBAUEES
W7 IV TUXLORFEICIRDEHE T,

Our team focuses on the dynamical structures underlying data-
generating mechanisms, developing machine learning theories and
algorithms for their prediction and control. At the same time, by
leveraging the dynamical-system perspective of information processing
in machine learning, we establish novel machine learning principles and
develop models and algorithms based on these principles.
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Functional Analytic Learning Team
F—LF1LII— ]\ T 7>/ =) Team Director Minh Ha Quang

BEREILANIL MR U—T UEO2, 175 SERRR. B
A, RBEEXGE, EWFE EHREH2(CHIT 2REMETN - O
FWFEICEATIMAZITOCTVET, FIC. EEBIEMAR. EIR
RIEDADZAE. AUXBRERICET ZER/NBERLPLTIL I
ALORFEZERLTVET,

The Functional Analytic Learning Team focuses on functional analytic
and geometrical methods in machine learning and statistics, in
particular methods based on Reproducing Kernel Hilbert Spaces
(RKHS), Riemannian geometry, matrix and operator theory, information
geometry, and optimal transport. An important direction is the
theoretical formulations and algorithms based on the geometry of
positive definite operators, infinite-dimensional Gaussian measures, and
Gaussian processes.

RIKEN Center for Advanced Intelligence Project 03
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Generic Technology Research Group
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Succinct Information Processing Team
F—LT 1 L5 — BERFH 5L Team Director Yasuo Tabei

F—I EERMOWRICENT, HICEHRT—IBEEFEIND. F—
S = [EfE UTCIREET T — 5 (L T Bk L R IRIEZ U R— b7 B il
DEREDAICERZHTT. ARRT—IZHERWET 57
HDATHBEEM P HHFER MR ZT O TNET,

Data mining researchers/practitioners face the problem of processing
and analyzing huge datasets for knowledge discoveries in various fields.
Succinct data structure (SDS) is a space-efficient representation for data
structures while supporting fast data operations on the representation.
We research on basics of SDSs and their applications to artificial
intelligence and knowledge discovery for scalable information processing.

STEMNEBIERT — L
Computational Learning Theory Team
F—LFT 1 L75— {l%E 5B Team Director Kohei Hatano

BWEEOEMECERTERNZOISENS 7 O0—-F LTVE
T, BN/ BENBFEIN TSI 25484 V54 VEBRERS
FBICHULT, BERREDORFZESHICLDD, BRICRI LR
EPH DOTERGERRAERMEBILE T, o, AEEEIEN
DAV SA VFREMOISAICHERUBATVET,

We try to formulate and solve various problems in machine learning
from a theoretical computer science perspective. Our goal is to
clarify the limits of the player’s strategies for various online decision
problems under continuous/discrete constraints and to develop robust
and efficient strategies based on theoretical analyses. Recently we
are also investigating applications of online prediction techniques to
commnication engineering.

04 RIKEN Center for Advanced Intelligence Project

REFTIEHF— L
Deep Learning Theory Team
F—LF 4L T9— FaAR K& Team Director Taiji Suzuki

FICRBEZB IOV TERNAELI SHAZLTVET, KUDE
WF—9ITRIIVRBERLKFBIZCEESTNELVWHLEEZZ, 2
BEREZEL CEEEBFEAONEEEPZEZ 7 ILTU XLDIR
HEEZRRI L. FTUVEHEEFEDBEPLISANDETZET>T
WEd,

Machine learning should deal with high dimensional and complicated
data, and thus we are studying deep learning and structured sparse
learning as methods to deal with such complicated data. Moreover,
we are also developing efficient optimization algorithms for large and
complicated machine learning problems based on such techniques as
stochastic optimization.

ERHHF — L
Causal Inference Team
F—LFT4LT75— ;5IK B Team Director Shohei Shimizu

BREZCABTHORKICHIEARXAZXLZHAT BHHD
HIBWSERICEATDME - HEZIT>TVLF T, e, RERZE
OMRELHB AL TCEARARE - HEHEREDERHFZPIE - E
FRREDIGAREOMBEICHRVBHATNET,

Our group works on different topics related to causal inference. In
particular, we develop theory, methods, algorithms, and software for

estimating causal relations based on data that are obtained from sources
other than randomized experiments, i.e., causal discovery.

BN A ZFIREF — L
Adaptive Bayesian Intelligence Team
F—LFrLI9— A=Y ENIR ILT1sV—-R

Team Director Mohammad Emtiyaz Khan

ABPEYEEEZEL CTRECENTED K3 CHHEMNICEZ L
BIBTENTEDD, BEDAIVRATLATENITEF . HL
(FIELERR, RN XiREt. ERREL. BRYAZREDNHZE
FIET2HMFBMRETHY. EYDZFEELAIDZFBDIDKS
BEvr Y ITEEBHBIELZBEL. AINBENICAER - 178 - 1R
EFBTEDELIICTBZ7IVTYUXLDOBEREICERUBATVETD,
Humans and animals have a natural ability to autonomously learn
throughout their lives and quickly adapt to their surroundings, but Al
systems lack such abilities. Our goal is to bridge such gaps between
the learning of living-beings and computers. We are machine learning
researchers with an expertise in areas such as approximate inference,
Bayesian statistics, continuous optimization, information geometry, etc.
We work on a variety of learning problems, especially those involving
supervised, continual, active, federated, online, and reinforcement learning.

ﬁxl J
HIERZEF— L
Mathematical Science Team
F—LF 1 LT9— RN fl— Team Director Kenichi Bannai

B, BRSO, (KBS, RioAER. B%ER. ETEHR.
Mo, (ABE. (ERRERSE. BERR. K0, BLEVLMER
HEOWMRSHERYIEBOMRESOHEMEY T, ATHEE - EHE
BHHICHIFDRLBHANRBICHEBNICERVEATOET,

The Mathematical Science Team is a team consisting of a variety of
pure mathematician disciplines such as Number theory, number theory
geometry, algebraic geometry, partial differential equations, superstring
theory, quantum many-body systems, differential geometry, topology,
operator algebra, probability theory, statistics and theoretical physics
with the aim of attacking mathematical problem arising in artificial
intelligence and machine learning.

FRABBEMRRI V-7

Generic Technology Research Group

EfmEbF— L
Continuous Optimization Team
F—LF 1 L75— EH BBF Team Director Akiko Takeda

HERBCREBEOMENR7ILIUXLZHFET B EZBHICH
REEDTVE T, REROTFIFILBHEZRBELLERBEELTE
L. BRABTZIVTUXLTELZEICKY, GENBEERER
ZEDIFBTENTEFT., BLE. FHIC, ZRU—y3VXUY—
F. BREE. ##Y X7 LADHTEL SRECHREICHEEKER
THRZEIT>TVET,

Our goal is to develop efficient algorithms for mathematical optimization
problems. By formulating various real-world problems as optimization
problems and solving them by efficient algorithms, we can find their
reasonable solutions. Our work is motivated by optimization tasks with
applications in operations research, machine learning, and control systems.

BRTTESIERF — L
High-Dimensional Structure Theory Team

F—LF1LI9— S B8 Team Director Masaaki Imaizumi

BT - EHBBEER DT —Y LENZHNT 2 ABHERT—Y
MR ZIEET 2 LZBNE L. BRTEICHEDEEDZHD
HERARDBRZITO>CVET . EFNICIEIEIRREE - KR - 5
SRR EETFRL. BRTTREY  REFTIER - ST — I
REEIXIER - AR EDRANG T — I B2 DIERIVFEREIC
BWEATOET,

The High-Dimensional Structure Theory Team aims to deepen the
understanding of data with high dimensionality and complex structures,
together with the large-scale data science technologies needed to analyze
them. To this end, we develop theoretical frameworks to describe high-
dimensional settings. Leveraging tools from mathematical statistics,
probability theory, and statistical mechanics, we tackle problems in modern
data science, including high-dimensional statistics, deep learning theory,
complex-data analysis, optimal transport, and causal inference.

RIKEN Center for Advanced Intelligence Project
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Generic Technology Research Group

ZRARBREF — L
Sequential Decision Making Team
F—LT 1 LT75— (B (75 Team Director Shiniji Ito

BRNEBREF —LTIE. FRAOREREPREOZEEHDHT,
BRNICSENBHMZ T I D7 IV TU X LPERDRFICE
WiHE T, BETHREOT TOMRABRBRET IV IUX LA
DEM@EE, ZTNEXAZERAEROBE - HRZEHEL. 7254
VEBOPNYT 4 v MEE, BRIEFBOGECEELHRZHEL
EXR

The Sequential Decision Making Team works to develop algorithms and
theories for making rational decisions in a sequential manner in the face
of forecast uncertainty and environmental fluctuations. We promote
research related to online learning, bandit problems, and reinforcement
learning, aiming to understand effective decision-making algorithms in a
fluctuating environment and to construct and extend theoretical systems
that support such algorithms.

AN

R e T

Information Statistical Mechanics and Dynamics Team
F—LF 1 L75— IR $EF Team Director Ayaka Sakata

METH2DFTEREREIC, BANGEMZEICSII2FE - #H -
ERBGEDRENERZBIELE T, Kic. FTERETDZLBHE
HERN S, ELHERCY Y FU VT EICET DMIREBRET IV
TURXLZBETD LT, BFBOREORLLRERICERU.

SHHLOEEP. BHFEOTENEBRENEDRIFET,

Using statistical physics as a foundation, our team aims to understand
key processes in modern machine learning, including learning, inference,
and generation. We focus on developing novel theories and algorithms
to improve the efficiency of approximate inference and sampling, based
on equilibrium statistical mechanics and dynamical perspectives. These
efforts help advance the mathematical foundations of machine learning.
Additionally, by integrating knowledge across physics and machine
learning, we aim to foster interdisciplinary collaboration and support a
more universal understanding of learning systems.

06 RIKEN Center for Advanced Intelligence Project
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Uncertainty Quantification Team

F—LF 1 L75— ZER K Team Director Futoshi Futami

BWFEOIRANECD. FTAKELIT TR, ZOENSLE =
TR ZESNICHEL. EREZEHICENEECTT, HF—
L&, T35 Uiz sTh - flfHd 2ERC7ILTYU XLDFH
RICHWBATVEYT, MENFBER. BRER. N1 IR Z
EAL. PRAEZEORIE. Mt ERE. BNERETIVICEHE
TRMAZEDTNE T, INSHIEEBRORMEZEL T, EFEk
DEVEHZEDRRZEELET,

As machine learning is used in high-stakes domains, ensuring
accuracy and quantifying uncertainty are both essential. Our team
develops frameworks and algorithms for evaluating and managing
uncertainty, drawing on statistical learning theory, information theory,
and Bayesian statistics. We focus on predicted probability calibration,
epistemic uncertainty, and latent variable models. By strengthening
the mathematical foundations in these areas, we aim to support the
development of reliable machine learning systems with robust uncertainty
quantification.

SR ERINERT — L
Computational Social Choice Team
F—LT 1 LT9— A+TE $H3E Team Director Ayumi lgarashi

HESBERERIF, HR2EDEFULLWEBAEZEL AN LE
HIENICRZIERTI . ABPHE. ERERVERGES EBL
VWEREICRATEFR T, AF— LR, RETHENLBEIRED D
EEEZHASHICU. RMRICKRIDY—ILPTZILTUXLDRRE
EEELET. T5IC. AFBAIVAT LMEEICHT. BRHEEE
DREICERIBEHFET,

Social choice theory studies mechanisms for making desirable group
decisions. Its applications range from task allocation to distributing
medical resources. Our team explores the mathematical basis for fair and
efficient resource allocation, aiming to develop practical tools for real-

world use. We also integrate social choice theory with machine learning to
build fair Al systems grounded in solid theory.

BvismEBERINRARI IL—7

IW—75« Los— LH &2 (Ph.D.)

Goal-Oriented Technology Research Group croup birector Naonori Ueda (Ph.0.)
K= -THFHERE, EXR EDEEDD & EANBRERENDER CHFHE U BB ZRARE LU 4o - B ENMEEDRIE~NEMLE T,

Contributing to the welfare of society and humanity to generate social and economic value, and solving social issues unique to Japan
through developing innovative technologies in conjunction with the government, other institutions and industry.

Al Medical Engineering Team
F—LF 4L T75— JEA [ Team Director Ryuji Hamamoto

EIUNARREY I —EEELRBHS, KRRRERT — 5 ZRH D
Al 7ZERUCHENT 52 E T, IREDANZIXLZRAT I EE
BIC, FRBENEDBERPRIERENTATZIEZBELTEVE
¥ BICHRZHRIOHE HERE) 92 LICERZEVTCHRZ
HELTHY ., INFTEHRDOMEBRICEHL T, BHEBZEE
ERIRICAHULCHEUE T,

The Al Medical Engineering Team collaborates with the National Cancer
Center Japan to analyze large-scale medical data using cutting-edge Al
technologies. Our objectives include elucidating disease mechanisms
and applying these insights to develop novel diagnostic methods and
drug discovery. We place particular emphasis on translating research
outcomes into clinical applications, and several of our research
achievements have been implemented in clinical settings following
regulatory approval.

SFEEHLF— L

Molecular Informatics Team

F—LF 1L 75— BH 558 Team Director Koji Tsuda
IUNTEREDERBDFY. €8 B3I v - F/HNFRE
DEKIEEME. MEOKEZIR DN TF - MEBEODEEZ. AT
FEifiZAWTITD CEZRRBNELTVET,

We develop artificial intelligence methods that design functional

biomolecules such as proteins and inorganic compounds such as metal,
ceramic and nanoparticles.

iPS fliSEEEZNY X JOEF — L
Medical-risk Avoidance based on iPS Cells Team
F—LF4L75— EH {EIf Team Director Naonori Ueda
RECKZ IPSHEREEAZERT (CIRA) EMDEEIC KN . HBWRFEEH D
TV3BEMHRTEINT27ILYNAI—REEDY A TFHE

ELED =D Al OARFFRZITO>TVET,

In cooperation with CiRA, by using Al and iPS cell technologies jointly,
this team will research and develop technologies for predicting
Altzheimer’s disease risk which is becoming social urgent matter.

SR TEISZERF — Ln
Cognitive Behavioral Assistive Technology Team
F—LF 1L T79— K SE{RF Team Director Mihoko Otake
SnE DORAMAET EREZFHI D HIC. RIFHHZS
SRR THZERNZERNICHARLE T, SEZRAVCRES
B, HIRECIIM U RFEBAl ZHFEL. BATEEY X
FLICREL. ABORAHE. MBEICSZ2FERTHMELED.

We develop conversational assistive Al based on Coimagination method,
implement the Al to cognitive behavioral assistive systems, and evaluate
the effects on human cognition and mind.

RIKEN Center for Advanced Intelligence Project
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Goal-Oriented Technology Research Group
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Goal-Oriented Technology Research Group

BSRIET — s

Disaster Resilience Science Team

F—LF1L79— M {EL}) Team Director Naonori Ueda

BAKEICH T ZFH - FRHEENEICHIFZERGHRRETT,

HF LTI, WHEBROSTE - SEELGYZI1L—ra v, iy
BRI, SEOBETE - ERTH. KERSHERE. K-
WKICRT B A O ARAEZT > TVET,

Prediction and prevention of natural disasters are important social
issues in Japan. Our team is conducting research and development of Al
technologies for disaster prevention and mitigation, including fast and
accurate simulation of urban earthquakes, crustal deformation analysis,
typhoon intensification and path prediction, and disaster damage
estimation.

EREMAEF — L
Machine Intelligence for Medical Engineering Team
F—LF 1 L79— [BH =t Team Director Tatsuya Harada
ERERLN SERGHHEMEL. TAN-ZEHOEARBRTF—5 &
BAORBRIAVELI—T 4 VTN EEBU DT, BHIZIE. BEXIE
ZIIOHBEY RT LOWBE=ZBIELTVE T,

Our goal is to invent intelligent systems assisting medical diagnosis
and treatment by extracting useful features from medical information,
and combining them with powerful computational resources and vast
amount of data in the cyber space.

08 RIKEN Center for Advanced Intelligence Project
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Multimodal Visual Intelligence Team
F—LF 4L T75— [B]EF B2 Team Director Takayuki Okatani

RE. KRESEET IV ZFRET B AR, BEPIREICIRSISEH
PHEKEZHDEELRTERHDD. WRZRIERET BHENIF
BUFBA, hfcBld. BRBERZHICSHRBREIUT « ZREL
TRUFZEET D AlOHFRRFEICR D HH. BrERORIE B
EER - BN EREHRICER UCREDERZEELTNET,

Although Al systems centered on large language models can describe
the scenes and events captured in images and video to some extent, they
still lack a deep understanding of the real world. We are researching
and developing Al that integrates visual information with a variety of
other modalities to achieve true real-world comprehension, aiming to
solve practical challenges such as bridge and road inspection as well as
autonomous driving and driver assistance.

F—IRBRRRTT AV F—L
Data-Driven Experimental Design Team
F—LFT 1L 75— A —BR Team Director Ichiro Takeuchi

LHF—LlF. EROERSEEICEDIKHART Y 1 V& F—IERE
BFRRICER TR, CHEEEL. [F—IRESRERRTT1V] O
BERBUZEELTVET ., BZEHRICHE U R Bkl ZEH
U, TOERAMZERIIITSH LT, EEEEEREZRAES
BT — I REERIF ORRICEMULTEVIE T,

Our team aims to establish a foundation for “data-driven experimental
design” by adapting conventional experimental design to data-driven
research. We develop machine learning techniques tailored to scientific
inquiry and validate them across diverse research domains, promoting

reliable and transparent data-driven science while addressing key
challenges such as low interpretability, bias, and lack of reproducibility.

SERY A FZIRAF—L4
Computational Brain Dynamics Team
F—LF1L79— U BA Team Director Okito Yamashita
B A=YV T F—9 ZFRA U EHNREHRRIZN - Bkl
ZHFET BHIC, TMRI - BGRK - BEER - ERANDHEHRIOE Y 75—

SN, BT AFZIRETY VIEOREBERZITO>OTVET,

We are developing big data analysis and dynamics modeling methods of
human brain imaging data such as fMRI, MEG, EEG and NIRS in order to
realize novel imaging-based diagnosis and therapy.

BILREETF— L
Statistical Genetics Team
F—LF 4L 79— HE JL Team Director Gen Tamiya

EREY I F—9IZ ANTHERMICK >TOML., KEODERZH
ELFET, BELVEERZAVWCEREDYS / LU R T FAIZTI4E
ICU. BRNEER - PRI B LZBIELET,

Our mission is to identify genetic and environmental factors underlying
common and rare diseases via analysis of medical big data by Al
technologies. By using identified factors, we aim to achieve highly
accurate genomic risk prediction and to realize personalized medicine
and prevention.

RIKEN Center for Advanced Intelligence Project 09
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Goal-Oriented Technology Research Group

EnZEEERZETF—L
Biomedical Spatial Science Team
F—LF7 1L 75— |LUZA fg—EBEl Team Director Yoichiro Yamamoto

BRAERT — 5 ERMND OREWITRA. HIE- Al N A%
IS BEEITIC L > T, HIRAOBIEHAERELTVET,
KIZBS B> TOBEVREX N = XADBID, FIRERED
KR, FLBECABCRERARTAERRT 5227 LOHSE
[CHEATVNE T

Our mission is to elucidate novel knowledge through spatial and
biomedical interpretation of multidimensional data, using analytical
frameworks that traverse mathematical modelling, machine learning,
and the life sciences. We aim to discover unidentified disease
mechanisms, develop new therapies, and optimize individualized
treatments.

i
HEEEF— L
Knowledge Acquisition Team
F—LFT 1 LT5— FAZ #8358 Team Director Yuji Matsumoto

MEEMRI DT+ X M PRROFER EZN 5D S DORHEES (<RI
I BRRZTV. FFIFOHBN—XDFEEEE. HXEDHE
REBERTPRXENRMICE Y., MXRRPHRXATDEEZET
SEBRMOREZBRELE T,

We aim at text/figure analysis and knowledge extraction from scholarly
documents and also at development of infrastructure for content-aware
retrieval of scholarly documents through semi-automatic construction
of expert domain knowledge bases, relation analysis of scientific
documents, and summarization technologies.

1 0 RIKEN Center for Advanced Intelligence Project
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Natural Language Understanding Team
F—LF 1 L79— 85 XKER Team Director Kentaro Inui

RS DFHPERRERDOFER G E. AEOSEEEDE = HEET
figdEVNSHUWREZEBELT, AVE1—IICKBEEERD
SHOEBIFMOMEICMIBATNET, Ffc. SEBEHR7 7 AR
fiTF — LW AR BRIITHR T IV —FOEF — L &EHE UIgh S B
e - IARROmME TSEWED 7OV T « 7 DREZEIELE I,

We conduct research on fundamental technologies for understanding
languages by computers by designing new tasks for automatic
assessment of human language activities, such as reviewing
argumentation and descriptive responses in pedagogical contexts. We
aim to extend upon the frontier of language processing in both basic
research and applied research while collaborating with the Language
Information Access Technology Team and other teams in the Generic
Technology Research Group.

REHETF — L

Geoinformatics Team

F—LF 1L 79— @K BEA Team Director Naoto Yokoya

KRB RGFRTIMEZER T —IH 5. WA CEARRBEOIRELE
bz, B - Sl 2HEEV R T LAOREZBELTVE T, T—
FIDARTELME. BRT—IDTRE. YIFEIUT 1 [CHBTED.
HIBZER T — I BITOBRBRMZMALE T, Fo. KEWMD.
MEtE. HFMEARNDINHRRZEDTNEFT,

We aim at developing intelligent systems that understand and assess the
state and changes of urban areas and natural environments from large-
scale time-series geospatial data. We study fundamental technologies of
geospatial data analysis that can deal with data incompleteness, limited

training data, and multimodality. Our applied research includes disaster
response, urban planning, and forest monitoring.

SRIERAEF — L
Music Information Intelligence Team

F—LF1L75— E0h J{E Team Director Masatoshi Hamanaka

XF4 P THA Y DRIFZERBEDHEFPEDETRIRI BT &LIck
T. EFIROBREOEMNZER L. TNZHIATS L =08
TRVARTLOBRZERELTCVET,

We will develop a computational theory in which media operations are
expressed as combinations of lattice operations. We will construct a
system that accumulates media operation cases of media design experts
and lets novices reuse them to produce content.

- /“\:‘
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SRR ZEE T — L
Computational Physics Machine Learning Team
F—LF 1L 79— B EE5 Team Director Takaharu Yaguchi

2019FEN 5. HMFE MR EZRE LRI R RIS
PEELTVEFT., RADORRDYZ1L—Y 3 VPYESEDS
BEABFENSD D, FeBDF— AR, MBEAEZRDOFEPZ
DIEEERATICE D #dr. ERMEDEVFEDRAEZEELTVETY,

Since around 2019, scientific machine learning—a field combining
machine learning and scientific computing—has emerged. These
methods are expected to simulate phenomena without known governing
equations and greatly accelerate physical simulations. Our team
develops methods that respect physical laws like energy conservation
and conducts theoretical analysis to build reliable scientific machine
learning techniques.

BeEmE iR I IV —7

Goal-Oriented Technology Research Group

SEBREFHT—L
Sound Scene Understanding Team
F—LF1L79— FH FU{E Team Director Kazuyoshi Yoshii

RUFRICHIFRDRWERGY 75 1 LRIBSDHOARERZIT
TLETY, SFEHE - BHREOTEESNIE. MR - #F
EDRBEMILIE. HEERNIERD D DMEHIHNT B ZRilTHE
BELU RERTCRELTCHK Y AT LAOMAEZEELE T,

We are working on audio-visual real-time scene understanding
in the real world. The underlying technical foundations are audio
information processing (e.g., speech enhancement and recognition),
visual information processing (e.g., object detection and identification),
and statistical machine learning for probabilistic inference. We aim to
develop a system that can stably work in a real environment.

MerFEEZEF—L
Statistical Astrophysics Team
F—LFcLo759— SH BEHZ Team Director Naoki Yoshida

FHHRACERHMPRBROKXRET —IZER - UPILT 1 LICHE
2 AIRMZERELTCVE T, ERAIPERFETHERILYT
FILZEHB L. RIDOXEF - BROFERLERENOEFZEEL
T, YZab—vavRREFBUVIHRSET I [T=a0—9]
&Y. BAT—9 DEBERREHRTCERET ILORREZERR
L&,

We develop Al technologies for rapid analysis of massive datasets from
large telescopes and physics experiments. Using modern machine learning
and generative models, we extract key signals from noisy data to discover
new celestial objects and phenomena, potentially revealing novel physical
laws. We also create an innovative “emulator” model that replaces costly
simulations with ultra-fast evaluations for statistical analysis.

RIKEN Center for Advanced Intelligence Project
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Goal-Oriented Technology Research Group

(EZRBRHRFEF—L

Chemical Reaction Informatics Team
F—LF 4L I5— BE]l]| —%F Team Director Ichigaku Takigawa

HF—LATIHMEZRIDDFER EFH A 2 DI DEWFERRZT
TVET, (EERBFERRROBETH Y, EERDSIRILF—
FTIEBDEFICHATARTY, (EZ2RMIE. D FEECRERTFHE
BEOHFIBANHBESENTH D &, FENISFFEEOE
ATHBZIENS, INSOFFEZET X IHMEBOFEFFEL
KREARZTOTVET,

Our team researches machine learning algorithms to support the
discovery and design of chemical reactions. These reactions are
fundamental to life and play a vital role in everything from medicine
to energy. We develop and apply methods that consider the discrete,
combinatorial nature of molecular structures and bond rearrangements,
as well as the inherently non-equilibrium nature of chemical reactions.

Oy b RAFLF—L4L
Robot System Team
F—LF1L75— B E Team Director Kei Okada

KRB CRETRERSWED DRELREHRNORY NP5y b T4 —
L7ZRFEL. RtFTORBOELEICRMVCALAEETILOE
gL TNCETLKORY bOITHRINY AT LOBEEHELE T,
Fle. ANRZDSOHRCBRZDHF L ODHFRSHNIARZEREU
EXR

We will develop highly efficient, robust, and innovative robot platforms
that can operate in real environments, and promote the construction
of Al models rooted in real-world experiences and memories, as well
as robot behavior generation systems based on these models. We also
aim to conduct interdisciplinary research with various scientific fields,
including the humanities.

1 2 RIKEN Center for Advanced Intelligence Project

ORy NS—ZV0F—LA
Robot Learning Team
F—LF 1 L79— & Team Director Takayuki Osa

EMHRTEENICHKETSORY FYRTLADERICIF. 55N
eI AT ZMELLKEE T BcHDREH V. SERBRIB(CTUR(C
BT BHDOPHEHFDNRARTT ., cBEDF—LTIE, EEF
BYEMEBREO7 FO—F =BT, ORY MHEHEZMEX
<FZL. BENICKRET 22HD7 ILTU X LDORES IUEOR Y
R T LORAECERIBATOET,

To realize autonomous robotic systems that function effectively in the
real world, it is essential to develop frameworks that enable efficient
task learning and rapid adaptation to diverse environments.

Our team focuses on developing algorithms and real-world robotic
systems that allow robots to efficiently learn behaviors and operate
autonomously, exploring approaches such as reinforcement learning and
imitation learning.

AlaVE1—F 4 VT F—1L
Al Computing Team
F—LT 1L 75— 5aiH {#tl Team Director Shinya Takamaeda

FEFBCHERSTEENE IR MIBIIURITTEY, EIRILF—
TRRBSIERMNMKDSNTNE T, F—LIF. FHHFFT/NA AP
HEREICEDKEBHIVEL—IT7—FTITFv. FNARITHE
IRUIEZIVTU R LB E, EEEMEMR CBNMEE Y AT
EHRKULET,

As deep learning's computational demands and costs grow, energy-
efficient and high-performance computing technology is mandatory.
Our team develops advanced machine learning systems via cross-layer
research. We focus on energy-efficient computer architectures using
novel devices and device-aware algorithms.

ERURIBIRHRIERT — L
3D Environmental Information Understanding Team
F—LF 1 L79— ElE EJF Team Director Asako Kanezaki

EE. BAMEFOORY MREDAIFEMEATNET, I—IJT
Y MRERERRE UEMET B ICIF. ZRTRBEBROZBEN AT
RCTH. ARF—LTIF. WFRE. MEIER. 75 THBEREDR
HIRTP, ZNICEIKFES -y arypYZalb—rvave
EDEmbodied Al [CEIWHATVNE T, HERTEEEPiatEE.
W EEBREDFEDAELTVLET,

Embodied agents like robots increasingly rely on Al to understand and
act in the real world using 3D environmental data. Our team develops
machine learning methods for tasks like object recognition, mapping, and
graph construction. We also study robot navigation and manipulation,
using techniques such as supervised, reinforcement, and inverse
reinforcement learning.

T e we e
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Goal-Oriented Technology Research Group

SHEATTEE Al F—L
Explainable Al Team
F—LFT4LTII— B E Team Director Hitomi Yanaka

AFBL. SENEHRI SRLBRHERZITV. BRIREZIT D
TOWET, BFTRARESEET I ZIUH. AlICK DN
BRREZENRREB>TEF L. LA L. AIREDKSICE
RZRAMERUCVIDONERERTT, HF—LAFREICEEIN
BAICAIFT, MEREDRRN S Al DRRESERE & #mEEZ
AL, AR TE2HAZRI HPTHEA ORRZEELEY,

Humans perform various inference and make decisions in everyday life.
With advances in large language models, Al-based interactive decision
support has become a reality. However, it is challenging to explain how
current Al understands input meaning and performs inference. Toward
truly reliable Al, our team uses interdisciplinary approaches from the
humanities and sciences to clarify Al's processes of meaning acquisition
and inference and realize explainable Al that offers human-supportive
explanations.
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*iﬁ lh a'-) lj' % AI*DHEEH%O ”I_ 7 IW—7FF 4 Lo9— &M i&— (Ph.D.)
Artificial Intelligence in Society Research Group crou birector koiti Hasida (Ph.D.)
ATHRESENZE T DA TOMEN - HARNREE LWL T e  ATHREDERN ABHRICRIFTHED ST EXRETVE T,

Analyzing ethical codes and legal systems necessary for the increasing use of Al technology in our daily life and the discussion of these matters.

HRICHIFS Al FIiEA EEFIEF— L
Al Utilization in Society and Legal System Team
F—LF 1 L75— A)|| #3875 Team Director Hiroshi Nakagawa

ERCEMIAE<ERULEHED - ADPHRCBVTHERIN
2, AlDHBEPRIRDIEET & D ARERICDVLWTHRETLE T, Al
BET LR BABRREL ISICARCKEIBEEESZD
GDPROD &K S1FBHDEFIEIC DV T BRI ZEDEF T, T5(22021
FEENSBAT—IDIEDRVNG., BLUAIETII—FY KT—
TERDK SRR NES ZXALDEREC DV TERETLTVET,

We will examine Al ethics that will guide the function and deployment of
Al. We mainly focus on privacy protection, explainability, accountability,
trustworthiness, and Al agents. In addition to researching related Al
technologies, we will examine and analyze the current status of legal
and social systems, and consider what the future should be like. We have
investigated (1) the way how we treat our personal data after our death
and (2) what is Al in post-modernism such as actor network theory since
FY2021.

\
Y
PHBEY I F—IF—L
Decentralized Big Data Team
F—LFT 1L 759— ¥EH &— Team Director Koiti Hasida

ATHIBE (Al DRFES STERDHDHAERE UT, BABR
PEEWBZESOHFRET I ZTF—IEFICENLTRRICTIL
AT ARMORFELMRREZEDTVET, TO—RELT,
ABDBENDIEEICIER - S CEBNEDH P ZDEDIER -
TRSLUEENRZEXIET B AIBERLTVET,

As a social infrastructure for the development and operation of artificial
intelligence (Al), we are developing and implementing technologies that
allow data subjects to safely and fully utilize private data containing
personal information and trade secrets. As part of these efforts, we
are also exploring document formats that allow easy and accurate
composition and comprehension by humans, as well as Al to support
creation, comprehension, and advanced use of those documents.
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BERifieHRF—L
Science, Technology and Society Team
F—LF4LII—{EE & Team Director Osamu Sakura

LA RISEE L. Al IEDOVWTOHENFEROEEESEDOAM
MEERUET, BEAZROET IR I T7HEECORELERFEL.
MEHWESZHESNICT B IET. R7ZIT7HWRAISRZEIIL. B
AOHRICE Al IFHTOEN - BRADHUAZRELFT. Fic.
AlZ8E U3 UDVERTIIC DWW T, $BICARBMEIEHD SEHDNAIC
BHT3EHMEZETL. HiTOHESSIBTUHERELET,

Our research focuses on the public image of Al/robots in Japan and other
East Asian countries. More specific targets are its historical transitions and
its representations in fictional materials including sci-fi. Also planned is
comparative research of the public images among East Asian, or Buddhist,
countries. We are tackling to propose rather unique perspectives on human-Al
relation from the East Asian viewpoint. About new technology (mainly artificial
intelligince), we try to extract user requirements related to usage from the
viewpoint of human and propose social acceptability of new technology.

A g

EERESRERNS ST —L
Business and Economic Information Fusion
Analysis Team

F—LT 1 L79— BEF Z92 Team Director Takahiro Hoshino

HF L. BT - REORETOBE. REPRERRREICETS
BRBEEOO LD, BEOE YT T —IPEAFRE - ¥707—
IBREERET—IZRMETE B EIMORAFEL, BEREREDT—
IEUSEZNET B IcHDHSTHIEMFE PREC D Al KiTDFHFER
RLAZTVET.

This team will develop new data-fusion techniques for various types of
datasets including governmental survey data, big-data and macro-level
information, to improve accuracy of public statistical information, or to
aid investment/managerial decision making. We also investigate new
data acquisition methods in business and economic fields which utilize
statistical machine learning methods.

AIFgEEF VT« - PSANY—F—L
Al Security and Privacy Team
F—LF4LI5— (AR i& Team Director Jun Sakuma

ATHBERMOFERCHV. BHFBICKDHBPERREN L <
HERESINDOOHIET, ALHEIHRCEVWTEDICFIAS
NBEHICHEREF1UT 1 ETSANY—DEBFIMTZREL
TWET,

In order for artificial intelligence to play a prominent role in decision
making of humans, it is necessary to guarantee that private or
confidential information is not leaked through the process of decision
making by Al. Our team aims to develop fundamental technologies of
security and privacy that are necessary for proper use of Al in society.

HRICHT B ATHEEHRRT IV—T

Artificial Intelligence in Society Research Group

{

AIHEERZM - EHEEI=v b
Al Safety and Reliability Unit
1=y hU—9'— FEFH B Unit Leader Hiromi Arai

ATHEERMOARFIANEC DT, ZDBERHE. RFE 7AHD
VIEUT 4. TSANY—DREZBDH LT BREME. EEEN
DEFBFBF>TETCVET, BXEFIDLSBIEYICDOVNT,
BRI, SHEMPPANZEEE U FRREE TRL <R
LTWW&ET,

Along with the widespread use of artificial intelligence technologies,
there are increasing demands for safety and reliability of artificial
intelligence, including transparency, fairness, accountability, and privacy.
We aim to develop fundamental technologies to enhance the safety and
reliability of Al. We also conduct interdisciplinary researches on these
topics in collaboration with various fields such as computer science,
social sciences, and humanities.

SIESZIEERIZ=Y b
Computing Support and Operations Unit

i=v hu—5— £ & (Ph.D.)

Unit Leader Masashi Sugiyama (Ph.D.)

SEXEBERAIZ Y IR AIP DRRF —LAB I UHERRE ICEHE
RERHEERCERERBZA NV —IZRHELTVET, H1-v bDI v
VaviE. ELPLITLKERERYRATLAZRFE TS EICK>TERHD
AR ZINERS 522 & TT . EHAIPORWBOZERART —V S
I BEHIC. BLDY AT LIFCGPUISRYIECPUTSRYI DN
ZHA. VT T REDTENRY T I T 7 ZEFT DR E, EHD
BOAIRRDBEDOREICKERICIMATVEXT,

The Computing Support and Operations Unit provides the research teams
and the collaborators of RIKEN AIP with access to the high-performance
computing and high-speed data storage. The mission of this unit is to
accelerate the state-of-the-art Al research by developing easy-to-use,
high-performance systems. To support a wide variety of research in our
research center, our system is equipped with both GPU and CPU clusters and
advanced software such as containers to flexibly meet the demands of the
rapidly advancing Al research field.
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Donations — Let’s work together for a great future

Tt AIRREDBRSHES IS

Support for Promotion of Gender Equality in the research environment for Al researchers

TME(E. TFPEEPRTFARZEZRREUVHE - Frv UTPEANRY MEBU T, REROLEAITREEDER
ZBEELEY,

SHEOERH ;
HFOEENR IS OB EE - AFEBEAFYY—Fr Y TORE - BEWE (Y FOLEIIE)

This project aims to increase the number of female high school and junior high school students that want to enter STEM university courses
in mathematics, data science, informatics and Al by holding seminars for them.

Also, we encourage female undergraduate students in those areas to continue to study mathematics, data science, informatics and Al at
graduate school. The purpose of both these measures will help female students to draw a picture of their career as a researcher.

Project details :
— Support for seminar costs for female junior high and high school students
— Support for event costs for summer camps for female undergraduate students
— Research expenditures and dissemination of findings for the project

; https://www.riken.jp/support/ai_female/index.html

BEEE  BHAIPHMH=EEZS Email : aip-koho@riken.jp
BHIAE. [HEIEWeb U+ hZ2TELL SV https://www.riken.jp/support/index.html

Contact : RIKEN AIP Fundraising Office  Email : aip-koho@riken.jp
For more information, please see the RIKEN Web  https://www.riken.jp/support/index.html
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Nihombashi station

Directly connected via the B12 and C1 exits from the Tokyo Metro Tozai Line (T10), Ginza Line (G11), Toei Asakusa Line (A13).
Tokyo station

6 min. walk from the Yaesu Central gate of the JR Line and Tokyo Metro Marunouchi Line.

1 min. walk from the “Subway Nihombashi Station” stop of the Metro Link Nihonbashi bus. (free circular bus)

From Narita Airport Terminal 1 station / Narita Airport Terminal 2-3 station to Nihombashi station
Approximately 60 min. by “Access express” on the Keisei Narita Sky Access Line.
From Haneda Airport to Nihombashi station

Approximately 30min. by Limited Express, and Airport Limited Express on the Keikyu Airport Line.
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