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Hyper-adaptability for overcoming body-brain dysfunction:
Integrated empirical and system theoretical approaches

&

n5TH

v.1.1

SVZAN

e



2 | HYPER-ADAPTABILITY

REHIRE]
REARE | XH

|

Jun Ota

REREDER

RKENDTHVWEETEEMEINEDCHATIE, MimCH
SEBEEREE DEAMEEEDET. 5 CERME. B
HDET. [THOEE. UWTIE. BEDEE - IKERED
BT (ZL1IT 1) BRENEREDOBBELL>TWVD, #
REBEFEZEHNT NSNS ORLBEBOER(C (3.
NEPEEZCL > TERT B0 - SEK AT LIC. HAH
BHEFL THEE TERVEVWSHABEDBENEEL T
W3,

ADEE, BFFZIE TEHOBETRFIMELT
t. MHFEDBETEL L RAESEH S OFlEEE
ESEHAL T, FEUEFZEE &SR3 D MR Tl
g3 [Isa, 2019]) EDEWLWIIRMEZELTWS,

COESHBREBEEFR T, B4 (3 TEEIS) OEFAN
Lih MLEDRERE ZFERICELL EEZTWVWD, Inld.
RO EHEEEFRIZ DR > TEe NEAEOFERS, & (3BAS
MR B,

I BEA DREE (T 5 1% R DBBIG R B % A iy
BESATLATZOBIGEE(CL>T77O0—-F L. 2%
S EBEDBERVEREL 7 LAIILT « DRER SIFMNI(CE
Y3 ENKBHEDENTHS.

ERS SRS HRERES FE TR (FRMERR) Fa v
LA - D BEREAR 272 IR S B EIS ) D AT Ls
BRI : MBS (FHES8102)

: BT (2019) FE~HH 5 (2023) FE
IR ((RIRKZE AEBRTERMAR ATMIEHRA LY — HiR)

Grant-in-Aid for Scientific Research on Innovative Areas (Research in a Proposed Research Area)
Hyper-adaptability for overcoming body-brain dysfunction:
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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Functional neuroimaging Robotics
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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
functions.
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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 B R S— E E1 EE B
reconstruction of bio-structure and Cha//enges for Tadashi ISA Eiichi NAITO Hideki AIZAWA  Minoru ASADA
prevention of decline in latent adaptive capacity

Principal investigator:
Tadashi ISA

Professor, Kyoto University
Funded co-investigators:
Eiichi NAITO

Research Manager, CiNet

Hideki AIZAWA
Professor, Hiroshima University

Minoru ASADA
Specially Appointed Professor, Osaka 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.

BO1
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Systems modelling of hyper-adaptation mechanism Tz TEREN
for reconstruction of neural structure L%S,I,‘B/Sk' mgl/ike

Principal investigator:

Toshiyuki KONDO

Professor, Tokyo University of Agriculture and Technology
Funded co-investigator:

Ryusuke CHIBA
Associate Professor, Asahikawa Medical University

BEEREfSBELOETIVEICATTZS X
FLIRNT/O—F

Systems engineering approach toward mod-
eling of hyper-adaptability with structural
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”.

AQ2
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Hyper-adaptability to altered musculoskeletal system:
cortical and subcortical mechanism B M=

L . . Kazuhiko SEKI
Principal investigator:

Kazuhiko SEKI
Director, NCNP

L FBEEFNOBER, HBREDLSBRERLIZCED
BOEBHRORETFARECH T IMOBEISERZ, HiF
MRSEENRERCHERTR (Th). HERSER o —§
i) (FPR), REEHTE (Th) SEZBLUTHEBETS.
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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o
Modeling of hyper-adaptability to altered musculoskel- Nt FREE AR HER
etal 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

SFI-DOBER - FEBREDOETIVE
Model of the reconstruction/learning process of
synergies
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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 e —ep

hyper-adaptability Hiroshi Ken-Ichiro

L . IMAMIZU TSUTSUI
Principal investigator:

Hiroshi IMAMIZU

Professor, The University of Tokyo

Funded co-investigator:
Ken-Ichiro TSUTSUI
Professor, Tohoku University

SEHERMEEND, BEINERETEIANZ
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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 SRR — HEiE o=} -
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, Kyushu University

BRA - BENCEB LILBERIRR DY X T LRHIAFREA £ 18
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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”.

A04
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Alteration of brain dynamics as underlying mechanisms
of hyper-adaptability in neurotransmitter disorders

Principal investigator:

Kaoru TAKAKUSAKI

Professor, Asahikawa Medical University
Funded co-investigator:

Takashi HANAKAWA
Professor, Kyoto University

R=I\IUEBIE D) AFBIR S S URNE TITRE DHHED
SEIN—F Y UROEBECDRFANDZ X s
Hypothetical mechanism of postural change in
Parkinson’s disease based on functions of dopaminer-
gic and cholinergic systems, and brainstem descend-
ing tracts.

BARE TU)lBE

Takashi

TAKAKUSAKI HANAKAWA

BO4
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wxsEs [0 BA mmA® ASR TR #2508

Modelling of hyper adaptability in human postural
control considering the role of neurotransmitters

Principal investigator:

Jun OTA

Professor, The University of Tokyo
Funded co-investigator:

Arito YOZU
Associate Professor, The University of Tokyo

BRI - YILF IR0 R A U EIEEYE D 1RSI DIREE
BLUVILFIRIRBET IV ORFE
Verification of the role of neurotransmitters using
medication and multitasking and the development of
a multitasking representation model

o
K JE

Jun OTA
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A05-01
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Elucidation of the hyper-adaptation mechanism of upper limb recovery in
stroke patients

MERRE

T #—
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Shin-ichi iZUMI

Professor, Tohoku University
RézrrhEE O _ LR RIS BIZ(CH 1158
BECHEAE D RRER
Elucidation of the hyper-adaptation mech-
anism of upper limb recovery in stroke
patients

A05-02
ARIEE LOERCHONZIERBIDBRE—RIZEOHEIR
B D RIHARSK

Synchronization of neural oscillation among primate limbic structures and
the striatum during recovery from anxiety like state.

HMARKRE
s g FRRTOUBHBFRICEDBIEEZISN
REKRE AEtE Y — EHR BB OXRy N — U LEEFEOIE—L
Kenichi AMEMORI > AR
Associate Professor, Kyoto University Anxiety network consists of brain regions
that are connected through cingulate
bundle and coherence analysis among
the brain regions.
A05-03
b MEEIFIEF QBB A D Z X L ORI : REREH S DESH
JARIMNIV AR

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

Wi R
WA HaR

PR RFREZTIM B2 € MEBMBOBELAH = X AR | &

Riki MATSUMOTO ERGENSOBRMIZY NS Y AHIR

Professor, Kobe University Mechanism of Hyper-Adaptivity of the
human premotor area: electrophys-
iological connectome analysis with
electrocorticogram

A05-04
N=F Y URETICEIZFBEEONEOERBLLZHE
B BRAAD =X L

Neural circuit rearrangement mechanisms underlying the recovery from
learning deficits in Parkinson's disease model animals

BEHEREARROBECEIN—FIVYIRETILIYNME. RRIFEZOESE
ERIMN RITOMEICLVZOEE R4 ICEAETSZ. COFXBREEEE
DFIRLRAHN X LEFATZIH(C. OEBIECH (T MAMIEEED
EhEEZ L& /NI PET (positron emission tomography) #&ffi&iSA L
TERLANIVTHETT B EITIMA, FERFEIREE R B R (C LW,
iy (BRAIEEF : ventral tegmental area/VTA) M54 # (nucleus

AR accumbens/NAC) A1 T3 R— /53 L ERDREIDRAICES.

/J\** *DA Model rats for Parkinson's disease generated by degeneration of nigrostri-
EEEVER A atal dopamine neurons impairs the acquisition of sensory discrimination
E2e i learning, but the impairment is recovered gradually through the continu-

ous trials. To understand this recovery mechanism, we will analyze a dy-
namic shift of neural activity at the whole brain level by using the positron
emission tomography for small animals and aim to elucidate the role of
dopamine pathway originating from the ventral tegmental area (VTA) and
projecting to the nucleus accumbens (NAc) in the learning recovery.

Kazuto KOBAYASHI
Professor, Fukushima
Medical University
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b M- FiE BEEEEREROEME b2 RAIET B RIBEDRE
Development of non-invasive brain stimulation techniques that can increase recruitment
of the corticospinal motor indirect pathway during acquisition of hand motor skills.

B - BREEEEGR SRR L. COFiE%E
BAuwaZélcd BREFeNIEVWTHIEF
(BF) &EF GERZEF) 0EHERH
RippZezRLUE,
HARKRE Cortico-Spinal functional magnetic reso-
nance imaging (cs-fMRI) techniques (left
WEB +ﬂ" panel). Wegfogur(wd pref;rentia\qmvo(lve-
EZFEH - FEERRR Y 5 — ment of the corticospinal motor direct
REERE A A= T — and indirect pathway for the preferred
Mitsunari ABE and nonpreferred hand movement (right
Section Chief, NCNP panel, in submission).

A05-06
RREmMEDINEYTFT— a2 (CXBEBNEIE (CHSESH R
FRE(CDREN

Analysis of motor control system in the recovery of forelimb function by

rehabilitation after intracerebral hemorrhage

BHEMBOUNE)T—a> [CLBEEEEEEIEAH = X L DR
R ELEEORKAEIN (ICH) #0RERIEDMER (FLU) (C&W LR
BEENET B, IdEN LISESFAMROBEISAN = X LIS
SIMCHEHTVEW, VAILARG Y —ZBREEZ AV TEIENS
SUBREBRZNRHIRH S, EEFMROBERE L E BT D,

WMERARE Analysis of the recovery mechanism by forced-limb use after ICH:
E %ﬁi Although forelimb motor function is improved by forced-limb use
(FLU) after intracerebral hemorrhage (ICH) involving the switch to
LHEMIIKE cortico-rubral pathway under damage of cortico-spinal pathway,
KEEZRER 2% the adaptive mechanism of motor control system is unknown.
Hideki HIDA Using double-virus vector infection method, adaptive mechanism
Professor, Nagoya City in motor control system via cerebellum will be investigated from
University behavioral and electrophysiological analysis.
A05-07

ECIR IC L B FEIGIKRED S DIBE = X A BRI R v b
7 — 0 Z DS

Regulatory mechanismes of inter-regional network changes
underlying hyper-adaptation from mal-adaptation state caused
by fear memory.

HRARERE

=i BT

KIRFAIILAZ RS, kA, SIS, S0SMHEE

REREFAAN B [ - OREETEESR

Hiroyuki MIYAWAKI Simultaneous multi-regional large-scale

Assistant Professor, electrophysiology in the ventral hippocam-

Osaka City University pus, amygdala, and prefrontal cortex.
A05-08

F & (Sense of Agency) DFEEM LIC K2 HFRE - BHEE
[CH B BE-RDORE

Facilitating hyper-adaptation in neurological and psychiatric diseases
thorough improving precision on the sense of agency.

ARAERE

AIE &

BERERPAY [E2 B E4R (Sense of Agency) D¥EEMHILIC
Takaki MAEDA LBHRERE - BHRRICHITZEEIED
Senior Assistant Professor, feil

Keio University Facilitating hyper-adaptation in neurolog-

ical and psychiatric diseases thorough im-
proving precision on the sense of agency
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The role of inhibitory neurons related to skilled hand movements after spinal
cord injury.

HARRERE

bli: = = LN

BREERRKY EZE B

Takahiro KONDO WHIEZ2—0O0> OB - BIEICL DI/

Assistant Professor, Keio University BESAHZX LR
The role of inhibitory neurons related to
skilled hand movements after spinal cord
injury.

A05-11

BRI EFAR—2a ViR EICEZBEAFHZEZERNT S
HEEO R DEE(L

Activating preference network for affected side by neural and behavioral
modulation.

MRAERE
KA BEF
PABEAY ARIRIEATE #i%

Rieko OSU
Professor, Waseda University

BRI EFAR—a v BEICLIESA
BBz EM T B HREEROE ML
Activating preference network for af-
fected side by neural and behavioral
modulation.

A05-12

MRARIELS F7 2RV ML B BERCHEEE

— FHEGROEBRELAIN —Z2—

Hyper-adaptability from inducing synapse connection and regulation of
extracelluar matrix. —Spinal cord injury and Al-based motion capture—

ARRKEE

=13

BHIERIAY E2E HU% HFEGROBEEEZBIEL T MNEE

Kosei TAKEUCHI RIEZHEEANBHNSFTZORINIED

Professor, Aichi Medical University 1€ Al E—>3>Fv T F v TR I3,
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.

A05-13

iR &R B (C LD KHEEZABRROLTELBENERL TS

Reconstruction of Basal Ganglia by Aging and Neurodegenerative Disease

WRAERE

B 3T
ILmEAY
ARSI Hi%

Fumino FUJIYAMA
Professor, Hokkaido University

BRITHS I FINER/BTZOAMILARGS
ZRAVWTHSHCHE>TEH UVWKKNEERX
Za—0OY

Basal Ganglia neurons revealed by mem-
brane targeting Sindbis virus
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AR [C K> ThitkEEZ BlIR S E 3 72 & D FeERI BB R TR

Development of techniques to improve brain functions by using hyper-
adaptability

WRAEE
EKBA
BLETRA
BRI AE 5 —
BF—L—5—
Yoshito MASAMIZU

Deputy Team Leader,
Center for Brain Science, RIKEN

BEIS(CE>Thitkez@ESE S0 D
FeERI R TR S

Development of techniques to improve
brain functions by using hyper-adaptability

A05-16

RS 5 (C AR FIRTE USBEROEE

Adaptive mechanism occurring in both hemispheres after unilateral
brain damage

HRAEE

fE#% 81T

EERITR SRR )

ARBIBEA 9595 3> L fNIRS (Functional Near-Infrared-
WEII—TE Spectroscopy) EtAllCLWURENIZRE
Noriyuki HIGO (PIC) FEHOITHEMERIEBETELS

KEREDESZEA

Functional near-infrared-spectroscopy-
based measurement of changes in corti-
cal activity in macaques during recovery
of manual dexterity after infarction in the
posterior internal capsule (PIC).

Group Leader, AIST

A05-17
v—Ety MAIERERETIVOHEILEERRIRF

Animal model of unilateral spatial neglect in marmosets

" Y

MRARE

SH %
ILmEAS
ARSI - B - Al BIREE 5 —
BIEERIE

Masatoshi YOSHIDA

Specially Appointed Associate Professor,
Hokkaido University

Y—EtyhEAL BAITEEROHEE
Estimation of the dorsal and ventral atten-
tion networks in marmosets

(Left counterpart
of) VAN
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B05-01
FERCEBCHIDEH T —REDAN Z X LDEZEA
Elucidation of the mechanism of motor synergy emergence in deep rein-
forcement learning

HMRAERE

" xR

LK . asm -

KR FHRR 208 T R

: ; T4—=RN\vIFIENET—RT5T—R

Mitsuhiro HAYASHIBE N

Professor, Tohoku University VB LUIBRANESICERLTY
BEF
Deep reinforcement learning switches
from feedback control to feedforward con-
trol and transforms into synergetic move-
ment during reaching task

B05-02
FIL—TERBE[RIMANEL S 2T L AW E S HIERE RS
HE A1 DD FZEA

Adaptation ability of human postural control system revealed by a closed-
loop electrical muscle stimulation system

HmEARE

g Kith

RRAZE

RFRHE LRI HiZ ENEZRBEOEGT (FIVAEERS

Daichi NOZAKI B3I —TRERRHS X T L

Professor, The University of Tokyo Closed-loop electrical stimulation system
to alter the body dynamics of human
standing posture.

EHOELCHNEHEERICHTEZI_BSHITEBDBEILASZ
AL

Mechanism underlying the hyper-adaptation of bipedal locomotion to the
evolutionary change of the foot.

HMARRRE
IR B8
RRKH HEHERETIVCEDKIRSITYIa
KFFELRARE B0 L—3 3> (CLBB#IEAN = X LDERA
Naomichi OGIHARA Elucidating the mechanism underlying
Professor, The University of Tokyo the hyper-adaptation of bipedal locomo-
tion through forward dynamic simulation
based on a neuro-musculoskeletal model.
B05-04
HBEIS D RFEA (C M 3 T2 KRB ZE B R IR D [ E & IR R B M3k (C
SBIRME

Understanding neural manifold of the movements using human neuroimag-
ing and non-invasive brain stimulation

MRAERE

FaER Tk

RERATRIEAS
AEREABTHRTY IR AHIE

Isao NAMBU

Associate Professor,
Nagaoka University of Technology

BEEE RO ROREHA S EB DO EXRTT
ZEERIT DA

Understanding low-dimensional neural
representation using electroencephalo-
gram data during reaching movements
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B05-05
BEREOEIRBEICEL IR IIFTIVROBFIAZITS
EEIFEET VDR

Development of motor learning model that can reuse partial dynamics

based on estimation of transformation between mappings
MRARERE
I\ -
zi&]*ig’- EERROESF B (CHTBEN
: . FLFIVAOEBEEHEHOE
REFRARIARMARE DT FHESRMOLA
IR Learning of partial dynamics and
Yuichi KOBAYASHI transformation between map-
Associate Professor, pings in motor learning of left and
Shizuoka University right arm.

B05-06

i {eEnNfcORy M7 —LAADAINCEZEENNT ARFORIEE
308 i ST PR32 il

Shared-control of teleoperated robot maintaining operator’'s embodiment
under intervention of Al

HRARE

RA) #A
BEEXY

HEE TR . .
RFRLFHRR s SHMERBLENS, DRy N7 —L%EH
Yasuhisa HASEGAWA R B YT T—2
Professor, Nagoya University Interface for shared-control of a robotic

arm maintaining operator's embodiment

B05-07
ERMZUZEBOBRRHFHORAANZZXLICEATEIATLI
SRR

Systems engineering approach for understanding supraspinal mechanisms
of the intermittent feedback control during human upright stance

WRARE REEHR. BERDERGE - AEBERFHAL BEERSRIEIC
B4t = SEREBHREEEONME. REEREUIAHCLS
FBRAZE BEENE BHREEFDOESH (Z2a—OFPal—ay) L3
KBRS LB T SR 2R T7O—FEMETEBIET, MMUZRBORBKFHIEDRKAX
Him HZZALOFRZBIETHR

Systems engineering approach for unveiling supuraspi-
nal mechanisms of the intermittent postural control dur-
ing upright standing by integrating postural responses,
EEG/EMG responses, TMS responses for evaluating corti-
cospinal excitability, and rTMS-based neuromodulations
of those responses to mechanical perturbations.

Taishin NOMURA
Professor, Osaka University

B05-08
HERTEREA DB Z FTHE(C T BEHIREZRRLFEBETIV

A reinforcement learning model with dynamic state space that enables ad-
aptation to indefinite environments

HRREE

A& —&

RIEMERAZ

EEER MR 29—y NERZETDIEMRRT DEEHI1EDEEDHI,
Kazuhiro SAKAMOTO #®EBREEF2DDEMRY—F v 2XEICRS (M#HFA
Associate Professor, 71—X), EERTHEDLZEWBEITS—D%B. FL
Tohoku Medical and WERY—4y  efRTE BR71—X).

Pharmaceutical Universit
y Examples of behaviors before and after a valid-pair

change in two-target search task. The subject made al-
ternate saccades to 2 valid targets (exploitation phase).
When the valid pair changed, the subject made an error
and began to search for new valid targets (exploration
phase).
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B05-09

TAZ7—A—RHEFMEMECLZER

=i E OEEFERE

Attention control training based on tailor-made neurofeedback system for

facilitating motor learning in elderly

R
#8 B
IHEAY BTYE BK

Takeshi SAKURADA

Assistant Professor,
Ritsumeikan University

BERENERST

EEHEDOIREABAZICEDIKTAI—A—R
Za—071—RN\y VR TORELMEIRRE
Tailor-made neurofeedback training system
based on individual elderly attentional ability

B0O5-10

VRUNEUF =23y B33 EEEE7OEADETIVEE

DNEVERRDERE(L

Modeling of the motor recovery process and optimization of rehabilitation

strategy using VR
MARERE
fge Tt
EIERFE PR
BHRETVV Y TIVRARFR
IR

Tetsunari INAMURA
Associate Professor, NIl

1) FRRERZEDUNEY ICAWVSEBDILRRR
[CHFRUMRGEHOREET L. LU 2) HiER
BROEELZZOBROETIVE. ZXRRELT,
FHEREZOUTY3>% VR TREIMICAE
L. IREEINEVEER%E RE T B FHiER% ML
EE:N

The purpose of this study is to establish a meth-
odology for determining effective rehabilitation
strategies by observing stimulus presentation
and its reaction in VR, based on the following
two topics: 1) a model for determining the ex-
tension coefficient in the motion exaggeration
display for hemiplegia, and 2) modeling the
relationship between the accuracy of a sense of
body ownership and body posture.

B0O5-11

ERRAEORIELE(CZFHSRENHICH TERR

- BENY 1 F I ZADBHES

Developmentalhyper-adaptability of sensorimotor dynamics

under rapid growth

WRARE

N 2REE

| WRAH
RFBRERE TS RHRA
BHEBH

Hoshinori KANAZAWA
Research Assistant Professor,
The University of Tokyo

74

Spontaneous movements

FEVAOBRESHRICELTVS
REEHT1FIVR

Sensorimotor interactions during
infantile spontaneous movements.

Motor outputs

Q¢;@i

Sensorimotor activation

Sensory inputs
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Sensorimotor interaction
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Management Group
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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

Co-investigators:

Eiichi NAITO
Research Manager, 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

Ryusuke 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, Kyushu University

Arito YOZU
Associate Professor, The University of Tokyo
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Young Researchers Group

AT, REERZNT 70— F(C X2 ERMFITE
2T LIFNT 70—F(C LB ETIVERDEERR
(C&Y. HEOBBENREISEY ., 2% / BHERENS Y
LAIILT « DREZSIEN(CEFITZCLZ2BIELTV
%, NBEI) EVWSHULWEiREZRIER L. ZEEL
THRMETBEOHICE. ENHFHGOEZ(CHALTE
B CHAZEE TSI EFMRABEOETRDFAARTH
%, COTZHFRETIE TEFOR) ZHEBL. EFH
REZHROLELEF2-—NITIGERE - 7—0> 3y
TEOEHRE. BHREMRRREEDEHE(CLZEF
MAEDHEIEICL SRR LliBER E. BERERTE
DEENERIRT B 2 & THRBEOFKRZESEFHAR
EDBRICHTZ3,

EFDORDEEER

SHMTEI1T A 21 B EFORFVIFTTII—FT14>7

SM2E 01 B 26 H BELMER (RREAEXZH)

HH2HE 03 826 ~27H @#EIGMER (FRRAZEREF+> /)
SM24£07 A 18H EMBC2020 Workshop 18 (#> 51 > FiE)
SH2E Advanced Robotics $F&ES1E

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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