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Integrated empirical and system theoretical approaches

No5 2 H




XERS AR TR BENS 3 R (FRMRRT) A
LA - D BEREA 2272 3l S B WL IE I 11 D 2 AT L (V) BELfiR
BRI © ABEIS (FHES8102)

REHRE BT (2019) FE~HH5 (2023) FE
REEARE : KH JEERRAZE KERIERARARN ATYIEMRE LS — HR)

Grant-in-Aid for Scientific Research on Innovative Areas (Research in a Proposed Research Area)
Hyper-adaptability for overcoming body-brain dysfunction:

2 | HYPER-ADAPTABILITY

Jun Ota

RAREDER

RKEMDTHRVRETESIEAEC BATI(E, M CH
SBEMERERREE B RAKIEEEDIE T, 5 [C(FEREE. &
HMDET. [TODEE. OVTIE. BEDOEK - RKiERED
BT (ZL1IT 1) BRENEREDEBELL>TWVD, &
RIGEFEBNIT NS DL L OFAGEREOER(C(I.
MEPEECL>TERT B - &K AT LIC. HL4E
BHEFL THEIS) TERVEVWSHEBEDOBEIEELT
W3,

ADEE, BEFIZE. TEHOBETRFNIRELT
. MAREDBRE CEELLERESEH S OFl#HzH
EEHELT. MELEFZEE &SRS DB TH
193 [Isa, 2019]] DWW ITEEZELTWS,

COEOBEEEREFZA T, HA I TEEIG) OREIAN
B TELEDRIRE) A RR(CEL EEZTWS, TNl
RO BIEEERIZENR > TEe DEFOER) &(3HS
WMEEG B,

IHEREA DREE (CX T 2 1iE R DBEIS R IE = izl
BEIRTLATRORGEECL>TT77O0—-F L, 2%
SEBEOEERVEEY 7 L1ILT « DRE%R SIEN (CE
RT3 ENKBEEDENTH S,

Integrated empirical and system theoretical approaches

Abbreviation: Hyper-adaptability (Project Number: 8102),
Research Term of Poject: FY2019-2023
Head Investigator: Jun Ota (Professor at RACE, School of Engineering, The University of Tokyo)

Purpose of the Research Project

With coming of a super-aging society in Japan, we are
facing the urgent problems of sensory-motor impair-
ments, declining higher-order brain functions, cognitive
impairment, loss of motivation, and mood disorders
caused by aging, and in turn extreme decline of bod-
ily and neurological functions. All of these problems
have a common source: inability to adapt appropri-
ately to a brain-body system changed with aging and
impairments.

The human body has a high degree of redundancy.
For example,“when a hand is paralyzed by a spinal cord
injury, the ipsilateral motor cortex immediately joins its
control by reactivating its pre-existing neural pathway,
which is normally suppressed and preserved in the
course of development”(lsa, 2019).

In light of such facts, we believe that clarifying the
brain’s “hyper-adaptability” may resolve the abovemen-
tioned issues.

The goal of our research project is to elucidate
the neural and computational principles of hyper-
adaptability in which the brain manages impairment of
brain functions by linking neuroscience with systems
engineering in order to comprehensively understand
acute/chronic impairments and disorders, and the prin-
ciple of frailty.
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Content of the Research Project

When a person experiences acute/chronic impairment
or disorder due to aging, the brain reorganizes neural
networks by disinhibiting pre-existing neural network
that is normally suppressed and searching for latent
but available network that has long been unutilized
through course of evolution and development. We
call this process of functional compensation as “recon-
struction of neural structure”, i.e. a neural entity that
achieves hyper-adaptability. In order to implement
practical functions to this reconstituted neural network,
the network should acquire a new control policy of mo-
tor effectors based on precise recognition of the pres-
ent states of the brain and the body. Here, the brain has
to activate the new network by repeatedly performing
neural computations and updates the network based
on prediction error. We call this learning cycle in a new
control space as “reconstitution of sensorimotor control
rules’, i.e. neural computation principle that enables
hyper-adaptability.

In order to verify the hypotheses described above,
knowledge of neuroscience is essential. However, with
only the "bottom-up” approach relying on experiments
and analyses, it would be difficult to clarify hyper-
adaptability that is manifested by systematic behavior
of a neural network. Therefore, we apply an interdis-
ciplinary approach that integrates the mathematical
modeling technology of systems engineering with
neuroscience (see figure on page 4). We adopt two
new analytical approaches: (a) Robotic-interventional
neuroscience, i.e. combinatory use of well-controlled
robotic technologies and biological approaches of
viral vector, optogenetics, chemogenetics and brain
stimulation. This allows verification of cause-effect re-
lationship of neural activity and its generated functions
and behaviors. (b) Function-oriented neural encoding,
which constitutes a model that may incorporate any
knowledge of brain functions into gray-box modeling
or hypothesizes the structure of a model based on sta-
tistical methods.
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Hyper-adaptability: Capability of central nervous system (brain and spinal
cord) to manage impairment of sensory, motor and cognitive functions including

ageing-related ones, by reactivating and recruiting pre-existing, latent but available
network with being implemented by new computational principles and practical
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Expected Research Achievements
and Scientific Significance

1) Systematization of “science of hyper-adaptability”
by elucidating its underlying neural mechanisms and
through its computational modelings

2) Construction of mathematical modeling (gray-box
model), which can describe brain functions by inte-
grating multi-modal experimental data such as electro-
physiology, brain imaging, and behavior.

3) Construction of a comprehensive theory that can
explain adaptation principle from its neural entity to its
neural computation principle.
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01 group focuses on the monoamine system for brain disinhibition during neural damage and aging.
Our group studies the “reconstruction of neural structure” through causality analysis such as using
optogenetics.
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Elucidation of the hyper-adaptation mechanism by TadashiISA  Eiichi NAITO  Hideki AIZAWA Minoru ASADA Hideki NAKANO
reconstruction of bio-structure and challenges for
prevention of decline in latent adaptive capacity

Principal investigator:

Tadashi ISA Professor, Kyoto University
Funded co-investigators:
Eiichi NAITO Director, CiNet

Hideki AIZAWA  Professor, Hiroshima University
Minoru ASADA  Specially Appointed Professor, Osaka University
Hideki NAKANO Associate Professor, Kyoto Tachibana University
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To compensate for the damage to the central nervous sys-
tem or dysfunction with aging, the subjects may actively
exert the disinhibitory mechanism in the large-scaled neu-
ral network. We hypothesizing that the diffusely projecting
monoaminergic system underlies such disinhibition.
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Systems modelling of hyper-adaptation mechanism
for reconstruction of neural structure

Learning
partner agent

Principal investigator:

Toshiyuki KONDO
Professor, Tokyo University of Agriculture and Technology

Funded co-investigator:

Ryosuke CHIBA
Associate Professor, Asahikawa Medical University

Megumi MIYASHITA
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Assistant Professor, Tokyo University of Agriculture and Technology Integration of constructive models of Extraction of embedded physiological @+ T+ T,

brain and musculoskeletal system structure in long-term multi-modal data
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Systems engineering approach toward mod- Mtratogy | | mm—p - - intervention strategies for

hyper-adaptabilit
eling of hyper-adaptability with structural yperacapiabily
change.
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02 group analyzes the changes in muscle synergy by acute and chronic tendon transfer, and constructs
a mathematical model for the “reconstruction of neural structure”.
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cortical and subcortical mechanism B8 M=
Kazuhiko SEKI

Hyper-adaptability to altered musculoskeletal system:

Principal investigator:

Kazuhiko SEKI
Director, NCNP
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Top: Conceptual diagram of muscle relocation surgery. We
will evaluate the process of hyper adaptation by recording
muscle activities (lower left), muscle synergy analysis (lower
middle), and the cortical activity (lower right).
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Modeling of hyper-adaptability to altered It BREE AR fRER
musculoskeletal system Yasuharu Tetsuro
KOIKE FUNATO

Principal investigator:

Yasuharu KOIKE
Professor, Tokyo Institute of Technology

Funded co-investigator:

Tetsuro FUNATO
Associate Professor, The University of Electro-Communications

FT-DBER - FEEROETIVE
Model of the reconstruction/learning process of
synergies.

HYPER-ADAPTABILITY | 7



03 IHEHE*

BAEH BEMHEHF B (CEABHEZHANDS LT MTTHERTROBRE) OADZILIES. FHFER
HMCNALTBRRZRET B EMMAEL. ORT1 v INAUNE)T—> 3V ICRAT 3,

03 group approaches the mechanism of the “reconstitution of behavioral principle” by examining the
effects of cognition and motivation on motor learning. Our group develops a technology to intervene
in body cognition to promote reorganization, and applies it for robotic-interventional rehabilitation.
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Mechanisms of body cognition and emotion inducing Sk E EHE—ER

hyper-adaptability Hiroshi Ken-lchiro

L . IMAMIZU TSUTSUI
Principal investigator:

Hiroshi IMAMIZU

Professor, The University of Tokyo
Funded co-investigator:

Ken-Ichiro TSUTSUI
Professor, Tohoku University
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Understanding neural mechanisms in
which body cognition and motivation fa-
cilitate "hyper-adaptability”.
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Systematic understanding and realization of hyper-adaptive SRRy — HEE = 7
phenomena focusing on cognition and emotion Hajime ASAMA  Jun IZAWA Wen WEN Qi AN

Principal investigator:

Hajime ASAMA

Professor, The University of Tokyo

Funded co-investigators:

Jun IZAWA

Associate Professor, University of Tsukuba

Wen WEN

Project Associate Professor, The University of Tokyo
Qi AN

Associate Professor, The University of Tokyo
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Systematic understanding and realization of hyper-
adaptive phenomena focusing on cognition and emo-
tion, and proposal of novel rehabilitation based on
hyper-adaptive phenomena.
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04 group focuses on the neurotransmitter abnormality caused by neurodegenerative diseases such as
Parkinson's disease, and approaches the mechanism of “reconstitution of behavioral principle”.
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Alteration of brain dynamics as underlying mechanisms SEARE  TEIKE
of hyper-adaptability in neurotransmitter disorders

Kaoru Takashi
L . TAKAKUSAKI  HANAKAWA
Principal investigator:

Kaoru TAKAKUSAKI
Professor, Asahikawa Medical University

Funded co-investigator:

Takashi HANAKAWA
Professor, Kyoto University

| ‘. :tcitntol'.v-RST
#7— Inhibitory-RST
— Medial-VST
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Hypothetical mechanism of postural change in
Parkinson’s disease based on functions of dopaminer-

gic and cholinergic systems, and brainstem descend-
ing tracts.
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Modelling of hyper adaptability in human postural AH &
control considering the role of neurotransmitters Jun OTA

Principal investigator:

Jun OTA

Professor, The University of Tokyo

Funded co-investigator:

Arito YOZU

Associate Professor, The University of Tokyo
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Verification of the role of neurotransmitters using
medication and multitasking and the development of
a multitasking representation model.
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A closed-loop brain stimulation for reinforcing hyper-adaptability

Rt R

T fE—
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REFERPERIR AR
Yuichi TAKEUCHI

Associate Professor,
Hokkaido University
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A closed-loop control of brain network re-
organization by time-targeted stimulation
of the brain rewarding system.

A5 i
Detection of a target brain state ’iﬁ@" ’%

Triggers _|'|_ 1L

+o O-
On-demand stimulation of Brain activity
the brain reward system

Real-time signal processing
sum Stae2 Siated States
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Comprehensive understanding of the mechanism of adaptive changes in
brain, body consciousness and arm use underlying upper limb recovery in

stroke patients

HMERRE

T #—

RILAE ETHMARR BuU%
Shin-ichiizUMI

Professor, Tohoku University

RZEhBE O LR EEBREICE TR ERT
B — BASE - NOZ BB O LENIERE
Comprehensive understanding of the
mechanism of adaptive changes in brain,
body consciousness and arm use underly-
ing upper limb recovery in stroke patients.
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Elucidation of neural circuits for
external environment

WRI RS
A Rz
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Rie KIMURA
Specially Appointed Assistant

Professor, The University of Tokyo

optimal adaptation to the
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Our study aims to understand the neural
basis of optimal adaptation to the exter-
nal environment by clarifying how the ad-
aptation of the input-output relationship
to the changes in visual stimulus contrast
is influenced by mental stress and devel-
opmental disorders.

* Developmental
Disorders
Multidimensional systems

across multipls brain regions

Adaptation of the input-output relationship
to the changes in visual stimulus contrast
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]|
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Neural substrate of unified learning theory for adaptive behavior

WA R
ik EX
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Akihiro FUNAMIZU
Lecturer, The University of Tokyo
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Hypotheses of learning theories in the
brain (top) and animal experiment of
mouse behavioral task, neural recording
and neural mani pulation for investigat-
ing the hypotheses (bottom).
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Enhanced neuronal circuits for vocal learning with extensive experiences

during development

HRRAERE
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Youko YAZAKI-SUGIYAMA
Associate Professor, The Okinawa
Institute of Science and Technology
Graduate University / Project Associate
Professor, The University of Tokyo

FUAFIVRREERCHORZRVTRE
A BRI BETHREESH, ZnICBED
ZEHEEIR (SEHDHNEFBIBETHE
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Like humans leaning to speak, zebra finch-
es learn to sing from auditory experiences
of tutor. We found neuronal projections
from "tutor’s song memory neurons” re-
tained in the adults which had extensive
song learning. Here in this project, we will
elucidate how extensive learning retain
the neuronal circuits for song learning.
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Whole-brain motor adaptation circuits
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Masanori MATSUZAKI
Professor, The University of Tokyo

100 pm
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Left, mouse forelimb motor adaptation task. Middle, one-photon calcium imaging
of the whole dorsal neocortex during a motor task. Right, two-photon calcium im-
aging of the motor cortex during the motor task.

A05-07

EbEREBHREDEER : RERKRIXIMNIIRICES

R tIFRe OB TE O B8 D AFEA

Mechanism of Hyper-Adaptivity of the human premotor area:
electrophysiological connectomes analysis with electrocorticogram

HMEARE
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Riki MATSUMOTO

Professor, Kobe University
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Electrophysiological connectome analysis
using cortico-cortical evoked potential.

Constructing of electr

singls-pulse
electrical stimulation(1Hz)

Creating connectome of
effective connectivity

#N1= structural connactivity
= functional connod
Standardiced omplitudg o "untonal connactety

Elucidating mm&ay_m& struc
with the i mclucina

Cortical responses evoked by Networks infered by
high-trequency stimulation
[ —

e Varying Graphicel Lasso
(Hallsc ot ol 2017)

Whole nlsnmdna analysis i

Calculating parameters of

Gatwean cantraitty, hubnes.

Edge.
G-

Association between changes of
the network structures
and symptoms after cortical resaction

A05-08

IL,\

SIRICEET B NEIRED S DEEE Nz FIE T S MEEE R v b7 — O EhREDAFEA

Inter-regional network dynamics enabling hyper-adaptation from a fear-memory induced maladaptive state

R RS
Bh BT

ABRTITAY AFRESFIIR B
Hiroyuki MIYAWAKI

Assistant Professor, Osaka Metropolitan University

ERABE. RikE. RIEERIEH SNSRI
FE - KRB REEF R
Simultaneous multi-regional large-scale
electrophysiology in the ventral hippocam-
pus, amygdala, and prefrontal cortex.

10 ms
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Research on developing a cognitive rehabilitation method for neurological and
psychiatric diseases thorough improving precision on the sense of agency

HMERRE

AIlE &5
BRERAKY EFE #M
Takaki MAEDA

Lecturer, Keio University

Agency Tuning by the Agency Tuner.

Agency Tuning by the Agency Tuner

Cognitive rehabilitation for tuning up precision oSoA
: Subjects are given Cor i

backs onSoA judj

(based on reinforcement leaming)
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MEEIE N 1 % 5| EHE I R C18 O 4 A & AR EA

Adaptive mechanisms for perturbations in the neural manifold

ARRERE
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Tomohiko TAKEI

Associate Professor, Brain Science
Institute, Tamagawa University
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Estimation of adaptive neural mechanism
using brain-computer interface.

Normal %
adaptation 9

BCI
. —| mapping
. " "Time(s) l

¢

T .."

Neural signals Motor task

|
“Hyper- 4
adaptation”?
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Spatio-temporal modulation of disinhibition for super-recovery from motor

dysfunction in the chronic phase of stroke

ARAERE

Bl 3L

Egivea

KEBTANFI AR S E AR
Hironobu OSAKI

Program-Specific Associate Professor,

Doshisha University
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Using a motor cortex infarction model of
rodents, we will monitor limb function
and associated neural activity. We will try
to induce 'super-recovery’ from motor dys-
function by controlling sustained disinhi-
bition of neural activity.cord injury.
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Hyper adaptive changes in spatial recognition
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Rieko OSU
Professor, Waseda University
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1) AR shifts the visual space to the right
where more attention is allocated.

2) The robotic interface guides the hand
movement to the left space.
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Creation of hyper-adaptability by synthetic synaptic organizers and
micro-environmental control of neural reconstruction

WRI RS
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Kosei TAKEUCHI
Professor, Aichi Medical University

HiRGROBEEZ BiEL T MRNBE
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Al-based motion capture for Hyper-
adaptability from inducing synapse con-
nection and regulation of extracelluar
matrix, in order to amelioration to spinal

cord injury.
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Brain reorganization in stroke patients with hyper-recovery by measuring
EEG modulation induced by static and dynamic magnetic fields
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Tatsuya MIMA
Professor, Ritsumeikan University

ZE B EIE E DB 53 - EhE0R
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Brain reorganization in stroke patients
with hyper-recovery by measuring EEG
modulation induced by static and dynam-
ic magnetic fields.

Brain reorganization in stroke patients with hyper-recovery by measuring EEG
modulation induced by static and dynamic magnetic fields

Majority with

average recovery and

| Erain sequlae v
damage [

» Exploratory research to find the neural
basis of diverse and individualized hyper-
adaptation that is not one-size-fits-all.
r Leading col laborative research by
generating new working hypotheses from the
minority cases of hyper-recovery. ]

Hypothesis that hyper-
recovery involves the
actual ization of
potential neural networks

A05-15
ERETRRBE (CEH 1T B R D FEE I

Brain adaptation after limb loss

MRARE

a8
LEIRP IR HiR

Atsushi NAMBU
Professor, National Institute for
Physiological Sciences

EREBERICE-> TRz

LEAWT., X
B EEBNEF - BREFF(CH (B ERHIEAL

Dorsal

Anterior
EHAD. Contralateral hand
Adaptive changes in the somatomotor and
somatosensory cortices will be investigat- _._/ 7
ed in monkeys who lost their upper limb
by accident.
A05-16
RS 5% (C AR FIRTE USBEROEE
Adaptive mechanism occurring in both hemispheres after unilateral
brain damage
RS (T i |
4 4= \ AR SE {81 2421
AR §1T — 7=y
BRI S IR
ABIERA 550> 3 RRERF
W=y I —TE REE%OTSHBEFEEBRTELDA 0
Noriyuki HIGO HEHOFHELLZOHRCHIMRER [ muEomsmy

Group Leader, AIST

SHE{

Changes in cortical activity and neural
projections in macaques during recovery
of manual dexterity after infarction in the
posterior internal capsule.

) HIESIRATERE ?
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BO5 | Subscribed Reseatch Group - Second Term

B05-01
i —DORRBRICAITIEHERETIVICETS
E2a13)T 1 DEHEE
Motor learning of modularity in musculoskeletal models toward the
emergence of muscle synergy
HMERRE
W& TR
RikKE / \
KFFLFHAR 2% BEEEFLOEDHORBCHIBE
Mitsuhiro HAYASHIBE Y1 VEDEECEDNLEBREH DAL 7 '
Professor, Tohoku University Verification of the generalization learning HE B eh
ability by employing modular architecture (a)
in a musculoskeletal model based motor
control task.
B05-02

—RHITEEDBEISAN Z X LOHEERRETIL

A neural network model for hyper-adaptability of bipedal locomotion

MARRE

IR EE

RIRAF

KFEFTELRARE B

Naomichi OGIHARA

Professor, The University of Tokyo
HREAERETIVCEDLC ZRSHITYIa
L—>3av (L& BBERAN Z X LDEER
Elucidating the mechanism underlying
the hyper-adaptation of bipedal locomo-

tion through forward dynamic simulation
based on a neuro-musculoskeletal model.

B05-03
REVHAOHE - HREREBICHTS
REZH FHRIEEDEE

Hyper-adaptation of bodily and neural sensorimotor information

structures in early developmental stage
MERRE

N ereEm
_— RRAF
» AR BRIE ARG HECE U BRER Y+ S U ER : ﬁ

S/ R ETBHE, THARSLUBETTIL S, &
Hoshinori KANAZAWA Sensorimotor dynamics and related
Research Assistant Professor, learning model, behavioral model, and - g2t ’"’f.ff_”"'":ﬂm Gy L gper
The University of Tokyo functional impairment models in the ear- TR T =16 — (TNl + e

ly developmental stage.

BEIZE FTHEE I B ALEEN RS E R ICH (TS
1R TT i P RERE S D AZEA

Human brain
Low-dimensional functional connectivity across bilateral motor-related areas activity
for hyper-adaptability (EEG)
HmRARE
s Tk Connectivity analysis (manifold)
REFKMRZEKE
AERBEIEFIRIRLETR AR
Isao NAMBU Identifying
Associate Professor, . o N " =
Nagaoka University of Technology TURIGREEREY 1730 AHMERTTEM Low—dimensional Fask 2
[CRBEINTVBIREEDIREE dynamics l
Hypothesis of redundant functional con- :
nectivity is represented in the low-dimen- “Task 3
sional space.
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B05-05

BRITAFIVZAOBAAZITSEHFEEETILO

s o —BEamA DLk

Application of motor learning model for partial relationship reuse to

reconstruction of muscle synergy
HRRAERE
INVE tH—
A

THER M TR EHUR

Yuichi KOBAYASHI
Associate Professor,
Shizuoka University

Before After
structural change

LRa.h G’—NRRaAb
refecene tfermnce )
.;:::.
KNy 5% £ (LT ==y ==

714 —RN\y I HIlfEEs (WY IE: 10z 5 =

J L synergy acquisition.] L.
FMA (L&) &71—R7x7—REEICHT s T - Ry, 5
BEFI—OBENRETIEHEHETI = &
Motor learning models of information ”""‘” ”'""‘"
reuse based on feedback controller (top) i
and models of muscle synergy reuse based \_obsarvaton \ 22 oot o |_cbrarvaton 3

structural change

Feedback matrix
(partial relationship)

¥ = (GG

Feedforward sequence
[~ (muscle synergy weight)

y=G(f(x)

on feedforward controller (bottom) .

ot (estimated

B05-06

AR & SR DT UL B FRA DB R OB B AZEA

Hierarchical understanding of adaptation to a new relationship

between the eye and the body

WRI RS
e TR
SABRMRIEAE
REBRTHHIR HIR
Michiteru KITAZAKI

Professor, Toyohashi
University of Technology

N=FvJLVI)T7)T1ZBV\BZ LT, ERS
. ROZVTINEEK. BEEMIITYEY
J. HEBRREFFERET D ENFTAE
THd, CheFRRSHE. BEFGHEOFLWL
BREEUHL, BEERRLGBFERICAN
ESHEIRTBHZRATZCL=BRETS,
It is possible to edit the body, such as
transparent body, scrambled body, body
part remapping, and shared body using
virtual reality. We aim to create a new rela-
tionship between the eyes and the body,
and to elucidate how humans adapt to
unusual environments.

BEBEOFL WERAD
183G X 5 = X L DRA

R=Fenyu7 [N
DES
iz || 9

ENRE RIS TLRE

A ff; ﬁ
& A
AEUTT AR

8"

B05-07

b ML ST DWUNERE (CPERE T B RS (CE DL

ZBHIERAIA D Z X LD
Supraspinal mechanisms of the human upright postural control
based on the EEG dynamics associated with micro-falls

ITCCz ERSPCz
equency Frequenc)

R EE i B
A B4 I
KBRAZ ENEIEBORERSBEHAECHTS = e :
AFRERTAHRN BT RSREERY MLBEE FREN =10 Y
Taishin NOMURA Event Related Spectral Perturbation and = -0 Nl—l i
Professor, evoked potential of EEG in response to & "o NI N2 S " —— — —
Osaka University support-surface perturbation during hu- -1 0 1 2 3 4 5
man quiet stance. Time [s]
B05-08
BEGE U TORRbIEEE: |BIRERIBEADO7O7 77147 - 7TON)—FREORR
Higher brain functions as hyper-adaptability: an exploration of the principle of
proactive outreach to an indefinite environment Visual guided task
® D) @)

MRAERE

RE —8
FULERIERI AR
B 5 AR

Kazuhiro SAKAMOTO

Associate Professor,
Tohoku Medical and
Pharmaceutical University

EEEE (PM) B EHE - Al B EHE (SMA/pre
SMA) 2XBI9 3IEF1TEERRE (L) &MigEs (7). 8
—REENEF (M1) BEADEBSEERNTZH (TE). EF
AIFFSREFEMRE (L L&) TEEIZOCHL. @
BEH - s ENT FERRFEERE (£ TR TF
B, COLSEHOEVEZHATIFEBETILEHEET S,
Sequential movement task (top) and neural activities
(bottom) distinguishing the premotor area (PM) and sup-
plementary motor area/pre-supplementary motor area
(SMA/preSMA). The primary motor cortex (M1) is active
during any movement (bottom left), but the PM is active
during a visually guided task (top, top row), whereas the
SMA/preSMA is active during a memory guided task (top,
bottom row). We plan to develop a learning model that
accounts for these differences in activities.

Bkl
ish
25-4038 l‘;—“—---': =14l

‘

S
Tone: GO signal

Memory guided task

Turne=— Pull | Reward

-

~

= .

e AR e AT

‘ e

5 <
Tone

M1

e, Pull [Eeeam
.

Visual

L
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B05-09

Za1—07 14— RNy EHEEIRR (C & 133 BN HI B3 D
S CERFIBADFS > —
Individual differences in suitable neural circuits for attention control and its ERAMONE ket
effect on motor control ORI
HMERRE
#/| K
FUEAS: BT #HUR
Takeshi SAKURADA BRETNHCHFHRSINBERBRETFIEEZF
Associate Professor, AUEEEgelsnfzon_a—071—
Seikei University RN\wO> 2T I
Neurofeedback system for attention train-
ing based on steady-state somatosensory ) -
evoked potentials and steady-state visual fﬁ%ﬁiafmﬂ;)
evoked potentials. =
B05-10
FEERZEHHITHARY T =7 XY@ (EFEB (CEDL
Ritgge€T )Y
Brain mechanisms for generating exploratory adaptation: Modeling the
brain function based on meta-reinforcement learning
MRKERE AR TIIFERTECE D EBREZE NF
W RHGEIS ) EERL. BENEERT M

WREDOD—EBEUVUTRA, StHETILELU
fMRI EER(CL>TZDHFZBASH(CT B,
We define the adaptation process based
on exploratory behavior as "exploratory
adaptation" that forms super adapta-
tion and aim to elucidate its mechanism
from computational models and fMRI

BRI WM TR AEHUR
Yuki UEYAMA

Associate Professor, National
Defense Academy of Japan

experiments.
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Management Group

X00

B OHER 2% RIRY B EERNEIS D AT LHVERAE OFETER R

Administrative research on hyper-adaptability for overcoming body-brain dysfunction

MELERE
AH IE HRAY AT SRR 5%

mRDEE .

IMF BB SBoBEAY ARRISRETLMAER S50
Rk IE RAZ AZREZLHARR 408
EHE Bz EmEIAY AT SMER ST

RIS -

F B—" EBEIERAY LEHE. REZDH XS
BF B ARKY 20, RARIET S 4%
6B " AR AR SISEEER 5%

HmABHE

A K— SRECHREE NEREERATEtL Y — 2R
HE B LAY AERERRZHER g

B8 fME ENIRE - HRERAR T Y 5 — HEHERAR BE
SKE BRAY AERAH SRR 2

EH B—ED stk A¥RERRSHRR Hig

BEKE 8IENAY B2 R

TEl & RHAY AFRELHARR 50

FEREN  re)IERA B2 RS

IV BRBE ST RLERITRIREIRE: HuE

=B — HRAY AFRTHRHRR 5
HEE FRAR ¥ 2T LIERR R

im HRAY KFRTHRWRR SIS

Z7 M WA KRS AlRR SRR 508
M2 BN =A% A¥RIYRHER #3

Principal investigator:

Jun OTA
Professor, The University of Tokyo

Funded co-investigators:

Tetsuro FUNATO

Associate Professor, The University of Electro-Communications
Tadashi ISA

Professor, Kyoto University

Toshiyuki KONDO

Professor, Tokyo University of Agriculture and Technology

Advisory board members:

Yoshikazu UGAWA*

Professor, Fukushima Medical University

Makoto KANEKO*

Emeritus Professor, Osaka University / Professor, Meijo University

Shigeru KITAZAWA®
Professor, Osaka University

Co-investigators:

Eiichi NAITO

Director, CiNet

Hideki AIZAWA

Professor, Hiroshima University

Kazuhiko SEKI

Director, NCNP

Hiroshi IMAMIZU

Professor, The University of Tokyo
Ken-Ichiro TSUTSUI

Professor, Tohoku University

Kaoru TAKAKUSAKI

Professor, Asahikawa Medical University
Takashi HANAKAWA

Professor, Kyoto University

Ryosuke CHIBA

Associate Professor, Asahikawa Medical University
Yasuharu KOIKE

Professor, Tokyo Institute of Technology
Hajime ASAMA

Professor, The University of Tokyo

Jun IZAWA

Associate Professor, University of Tsukuba
Wen WEN

Project Associate Professor, The University of Tokyo
Qi AN

Associate Professor, The University of Tokyo

Arito YOZU
Associate Professor, The University of Tokyo

* =AX7OV I e—FIERRABUEE A,
Advisory Board Members have no special interests with our project
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Young Researchers Group

MBI T(E, REEERIZNT 7O0—F (L2 EEMBEITE
AT LAIHNT 7O0—F(C LB ETIVIBROEEHF
(&KW, HEOBEISREICEY., 2%/ BlErEv7
LAILT « DREBZEENICEFEITZCEEBIELTVY
3, T@#EG) EWVWSHUWREEERIER L. 2B E L
THRRETZHICE. ENHFREOEBERCHEL TE
BHICHRZHETEIEFMRAEOEMD AR TH
%, CORHAEETE TEF0R) 2HEEL. EFH
REEDLELEFa—RNITIEER - 7—0 >3y
TEHEOERRE. BHEERRIEE & OEECLBETF
MREOEEIME(C &L 2 ERMLEER E. EERRTZ
DEHZZIBT D2 & THXRMBHDIREZESEFMAR
BEDOBERICHTZS

EFOEDFEHEE

SMTEINA21H EFORFVIFTII—F14Y
SM2E1826H BEibias (RREEXZH)

FH 293 268B~27H BEISMER (RRAEARNBPF v /()
SHM24£E7AH18H EMBC2020 Workshopf®E (74> 51 > Bf)
SH2E Advanced Robotics $F&ESE

SM3F6R~T7AH BEICERE (F71)
FM3FEIR~108 RIFRNADHEE (CLZHERER (F>F1)
SM3FE12816H XK TOS 10 RTOERS YRI D LRE (251 Y)
SHM3F12B~SM4E 28 BELMES (F>F1Y)

b

Young Researchers Group

This research area aims to understand the principles
of neural "hyper-adaptability” and the principles of
acute/chronic diseases and frailty through collab-
orative research between experimental analysis of
neuroscience and model-based analysis of systems
engineering. To create and systematize the new ac-
ademic field of "hyper-adaptability”, it is essential to
foster young researchers who are familiar with the
interdisciplinary research of our area and who can
promote practical researches. For this purpose, we or-
ganize the "Young Researchers Group” to support the
activities of young researchers. Young Researchers
Group holds tutorial lectures and workshops regular-
ly and promotes internationalization by exchanging
young researchers with overseas research institutes.
With these supports, we foster young researchers
who will be the future leaders of this area.
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Achievements

Eﬁ%%%ﬁ (20224 481 BIR#E)

EIEREBEEADT oo 1395

Ea[ k53 MR

o[22 60 1

a2 111 4

= IR

HEER oo 15 #

= 7 4

S 44

R D EHET

SHTE9 A20H FvoFTIVRI DL AFHBR (RRAFARBF v > /()
SM243A40~58 $1ERELGRE (£ 71
424108108 B1E—RABES ORI IL (£ F1Y)

SH3E3B50~60 H2EEHHRE (£ 51 )
SH3E58260~270 B 1 EERS VHREIY LA HypAd2021 (F>51>)
SH4£3878~80 HIEMEHARHRE (£ 51)

1st International Symposium
on Hyper-Adaptability

Invited speaker

Spansor: Hyper-Adap
JSPS KAKENH, Grankn-Ad for Scent
Ay
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