Tk 26~30 £E XHEFE MNERAEREFE
AR (AREEEER)

MR FFERIRO LB HEEDOERE & 1
H28 F£E BARBRIE

Systems
engineering

Rehabi“

itation,
medicGine

Embodied-Brain

RN R - BRI R T L

TR ES : 4603

REHAM - TRk 26 FE~FRL 30 FE
HEARE : KH I (REXF)

http://embodied-brain.org






H &

TEAEEE - AR PEDOTE B S
FEERE KE E GRS AT LEtt 2 —  HiR)

[ %9 B SR BIE D Rl R
R KW IE GRS AT TEE ¥ —  #d%)

A BE UMFHy) 1EEhRE

PERFE PR — (Gl E ek MG sdmE ettt 2 — i~ —Y v —)

A01-1 WFZETE H OAFZE Rk H 8
WFEAEE 4K B CRRY SCHE 2d%)

A02-1 WFFETE B OAFZE Rk H 8
WFPEEE B FE (ESZRAR - R EREE o 7 — SRIFEET  HR)

A02-2 WFFETE B DA ZE Rk H 8 4
MREREE mHEA E (EIERKY EFES #i%)

A03-1 BFFETE B OHF I AR A
WFFEREEE Skm 28 QEITERRY B 8%

A03-2 BFFETE B OHFIE AR A
MFRREE HF SEL RO LEERTY W5 TP #Eee)

A03-4 BFFETE B OHRF I AR A
WFEREE AR B LRy REBEEFER  Bh#EdR)

A03-5 HFFETH H OBFFE Rk R &
WFEAEEE BH T Gk FERRY B 20%)

A03-6 HFFETE H OB e R
WFEREEE &M ER (EBESEOIERT SREMTENIE TR B

A03-7 WFFETE H OBFFE R R
WRAREE MHE B EESINRASIZTT AMERIFETRM HER)

B (327 LT IEEhHE
PEE KM JE CGERKZE ALY LZMEr s ¥ — #%)



BO1-1 AFZETE B O HF 8 Al R 15
WFFEAEEE B — GRS KRB LR 9ER B

B02-1 AFZETE B O HF 8 AR5
WIFEAEE KB E GRORRY NI Tiset s 2 —  HdR)

B03-1 #FFEIE H OAFFE AR R
FFRREE M R (EXURIE KT KPR WIE LEmsest Bh#)

B03-2 WFFEIE H OAFFE AR R
WHFEAERE BRI BA G HBRY KRR LEOIER B

B03-3 #FJEIE H OAFFE R R
WFFEREE ME BF CRIRORT RFPpe A Teprefl  #d%)

B03-4 WFFEIE H OAFFE AR R w5
MEREHE A0 R GramfiRy HRETE  HeHR)

CHE (UNEUT— a3 ES) HEHms

PR H0L M— CROERT KFEBEE TR ER %)

CO1-1 AFZETE B O BF LAl SR 15
WFFEMEE UL M— GAERT KFPReE LEfsert 28u%)

C02-1 AFZETE B O HF LAl SR 5
WRAREE FE FE KT KFRETRIFR  2B0%)

C03-1 AFZETE B OHFFE Al R 15
WHeREE B M GRRT EEEEREE B#)

C03-2 AFZETE B OBF 7L Al R 15
FRMAFERE B BN BRIRENLKT KFER TR HER)

C03-3 AFZETE B OHFFE Al R 15
WHeREE il fEZ REREMSARY B AN

C03-4 AFZETE B OHFFE Al R 5
WHFEAERE  A&Rb A GRS fERERE 8%

H28 - fETRE &
H28 FEMFIE AT Y A b
A N—=U A b



PO EE & Ko RE L

A IE
BORURY: N L Lmrget o 2 —

L ARFEHO BT

HEE 2 2 2 2R E T, INER ISR D EE RO
P SO AL T« IMZEMESR FRIC X B B R A )N Al L C
BY., IhbOEEEREZ WRTH2H272 Y ~EY
T a VEOWMBREHE TH D, TOHEEIED DI,
HRHERE D ZALIZ X9 D MO A 1 = X L ORI Th
5o Bz, Ilsic X A EE o8, EESEEOKT
WD IERE > TWRWD & ZRed 5, E-WC,
EERRIC T EE N VFE T L B AR A R E N E LS
Do INHOHEFEL, Fxr OMNIZITHIEOET LV (I
WNEIARFREL) AL - RSN TR, ZHICEEN A
U5 &R ROHEBRICEL REEN L E 5 2 & 2 FHR
T5.

AGEIE CIE. N SRR B O MRgE & = 0 EHINE
BAN=ZALEZHALNZL, UANAEDTFT— g VA~
EICHTAZEEZBMET D, DD, VAT ADIRE
DENEHEETLE L TEESNICRBRTEE VAT A
THEEMIBLE LTHMBFE VA T —va VESE
MAETDHZ 2R AL, ik, EEHE L H KR
HAERANZEMR L, BRI B T — a3 v
EheiT 5 TR 27 LBE) 72 BT 72 ¢ R
WoRIHE HET.

II. FEEAROESR

2017 4F2 H 7 HETO 24T, 361 B a2 550
R (D BIEEREE 248 58) | 251 AR A D EBESER
#., 530 A HPENHEEBREZIToTWV5, Blts 2
RIS, EFRICBAMERSIOA RS, £72E
BT RE I I\ TTARTEIR CHEME 3 2 By Brh & A gE I B
T AR ERSEZRITL TS, U ED X oI, #FEIT
JEFICHERE LT D, BARMZE E LTI, b M3 s
RGN 2 228 9 2 BRI BT D MN OB 5 E 4% 015 8
FREA fMRI FHIIT — & 2 B2 T L 0 [8E LA
ge (MEF2EE) . BT - ERGEENCRB T 2 —0
fEHT 7 VU X LD (VAT AT Ll Eke
DOFEHT (A02) . HIREERCEAR VR Z W2 U e
U AT LD EZDOMNE IREBL~D I A O T
(UANEVESH) | BT ond, sHEHFZEICZ,
INSERFIEIZ S BT B O RO EENSE L, B
WZHERm A B 2 & T, YRR A B X DR NN
KOBLRENEH L TNDLZ NG, 5% b% < O
BAENRIAEN D, 7o, REROFRHEIE T, O~

13,000 ALLEIZKH LA T R —FInTW5b, #HF
DO LM S, RO BEE M2 ERAITIT 5 R
DEFHFEHEDOBR S HFEIITbRL TN,

1. fEEEROIES)
fHIE S L CoNRE), FRINE), PRIFHmC O TR

A fEEE L COIEE)

- F1EEREEY AT Y A (EmboSS 2016)

A2 2016/5/8( H)-10(K)

S« HORHD

WA : EREY o AORMIE 2 HIEfE L, 3 HEICFHES
HEM. WEGFE (8 #F : Prof. Trevor Drew, Dr.
Calogero M. Oddo, Prof. Paulus Walter) , fEIkfXZE - #F%E
REHOHME, RAZ -y a .

- BT AT AGEHS - NSRS

A2 : 2016/9/15(4) 13:00-15:00

P« HOSHD

WA« I ARE - BERB|IC L D57, 55 2 1 (4
K, Khi)

- 4 RIEEBR IR

HF : 2017/2/27-3/1

ST« R IR

WZ « Bl A N — DR, RNAZ—I K, Hm.

B. FRIFE)

-2 # 4 . The 10th ICME International Conference on
Complex Medical Engineering (CME

2016)

H#E : 2016/8/4-6

AT - AR R

WNZ . OS (B

-ZXi#k4 : 38th Annual International Conference of the IEEE
Engineering in Medicine and Biology Society (EMBC 2016)
H#E : 2016/8/16-20

AT - KE

W% : Workshop, S0 D QR 3 15, 21 30 4
g

-BEHA B I0EE— X — 2 hr— LIRS

H#E : 2016/9/1 K-9/3 1=

AT - BT

WA« %z,

-4 MHS 2016 (Micro-NanoMechatronics and Human
Science)



HEE : 2016/11/29

I 1

WEA : OS {5 . Plenary Talk {£#H (L HELAE @

gitech) , Keynote afifi (/U 3H)
LA O RHER 7oAl & LT, BEREEE A (RS D

7elZ, A BEmak s 02 R GEEIHIE) SEEme S8

7o ABE-02 RREg L, CHEREE 01% (HIRRRA) =ik

Ze S CHE-01 R e TN B L7,

- T ABE-02 R

HEE : 2016/11/24-25

YT . BORCER

WA P53, RAX—FRE, .

-4 CHE-01 SRRk

HE : 2016/12/13-14

e IRCE 1

WA - WFERER, W,

C. "M

BrE IR Ak O E IR S FRTH Y . BFSE
EIRER E% 3 R BICTPRREHE A, BFZEREIRAE TAEE O
BURREICHE M EIT Y 2 & Lo TWA[L]. AEEIX
TEE O P FEOETH o 72, B, Eim, e 7Y v
T ROGHEICI VTN, AEEOFMERIT A (BF
R ORE RIS LT, BF S0 otEENRHR
bivd) Thole. BRI RA[BIIRT.

IV. PERETE s

ARBECTIE, fHOZD LT ORFEEN S, BFFEE HH
AR DA L TE . BUERAEEE S D
HEEDRD THBICEATWS. X 1ICH#EEET —~ %2 7R

T. 2o, OEBERSE, OEBERE, OfivTv—,

@OHKRFIR, O LEESR), OV =7, @A A—

U, @7, OftF, OANITHRE, OV 7 2 v F

@ITWIEY, OH KRR, OMRATEMN, €T
V. HFOIEHE

[FRMES 25 AR L 9 3 LUV EHT R A Bl AR
L, R & LTERRIET 2 720121F, RS O A
WZFEE U CEEMICHIR 2 HEE T X 258 FIFRE OB
NARAIRTHD. ZORDARERTIE, HEEICHET D
ERMREOS THE%EY AT LAEFOS CEMETOD
) 1 BB LTWD, [EIEOE TR & O
HHENSBIEETIZM LRSI TND.
AEFEOIEEBNE LT, s 2 4F, flES 24, #Y
S2MERELE. Theh, FBE#ESTFOMEL E 2
—, WAHDOIFEE 2O TR FE i, 20 B E oM A
HEENEBAR Lo TS, EHICEESERHLE LTA
IR ORRE v > a v E 3B L, RO & &
HiE L7c. EPINGERESIC LR L.

5 HofiEs i, MRtz JAIST), UEA A
BHEBIZ (R R%) Zi#fi s L CHRA KT CRME L.
11 Aok, METHER KT , THERE
SruEHER QE)INERRS) Ziffi L L CHRAEE SRS
WFEETCBAME L7=. 8 A X, Dr. Giulia Cisotto (University
of Padova) D= % THERFTHME L. 12 A2,
RKNHESBBIZE CGRALKY) LBTESIeA (R wPLE)
OiEES WAL RFZCRME L, RFFICHEIERFZESLY
NEV T =g VIR R AR T o7, 1 A, HZER
HEHEZ (JAIST)IZ X 15 5 ALBRE T D5 E S 2 B L 7-.

FRWEENIILL T om0 . G A B S S LE2016,
SSI 2016, HENSE L AT L« R YT LIS TATER
tyvarEREL, K4, 9, 14 HFOEEELT
ol FTARFIOEBEMGEEAER L, FHE Bhifi
FREERES THREY AT AR ORE) &R L.

VL. 5% DT E

2017 FED T EZELLTIZFT .

- 7R E S EFEEAAERSE (NEmT Yo ARTY T L)

WA : 5 2 A O AR

10 H~12 A : 2 B KART AT T A

2018 4= 3 A ¢ &5 6 RIS AASE (WEmT R

DAVEN)

ZE R

[1] BHrat e Bhp g3 GO iir it se (W 28 s de
FHR) ) TR DTH - FRFAMIICOWNT
http://www.mext.go.jp/a_menu/shinkou/hojyo/1381026.htm
[2] ¥ plc 28 4 FE o R BE Al b S WF 28 dEH B — &
http://www.mext.go.jp/a_menu/shinkou/hojyo/1381028.htm
[3] Fpk 28 4EEE TH-Ailisaaise (WFoeaiddg s2) |
] - AR D IR E 0D DA - Bt
EMhEFEAT TR T DR, 42
http://www.mext.go.jp/component/a_menu/science/detail/ i
csFiles/afieldfile/2017/01/13/1381078 1 1_1.pdf

A%C03-4 A01-1

J AEA03-2

"~ B02-1 —- BO1-1

X1 BERTEHEOIRDL




o

JIEE

FRTE B SR PE D Rl R

XH

HORRY: NI ehiset o 7 —

I. IZU®IZ

E IS Eh SR IEE, I R 98 o [E BRI 2006 B &
TS A OOFEYTH D, AREMIL, FEBEEDY
NEY ZGRE L, BN REH~— D — - T VO
AIZEAH LWVWEFAR—Z MU ANAEYTF— gV DE
BAEHBL WD, EHEEE SR, A B (R
—BHE (AT ALLH) —CHE (VB VY ES) 2Rk
L, D¥Fparses LT 2L kb a7 7n v
7 NEREL, ZOEBEKFEFE~ORERZERIZXK
BT 5. BARMIZIE, FHEEENEd s 72> T, 01 HHE
AP LETD2HERERICER LZLR - B Y e
VF—gr-aruv=s N (FKEH=T) &
NREHBEZTLET YU —HIEECER LI ET
oI\ F—var-aryadzs b (VFU—
HH = 7)) ZREL, FIICAEIEA L — (03 HH
B bbb s,

EREE BP0 E LT, 1) HEFFZEORTE,
FEE > b U — 27 OGS L [ERRILE R L OHE, 2)
TR A~ ORRFDIETE, 3) HRH v A7 LRV FEEEK O [H
Brar v 2mb, 28503, B4, 11 AX
£ T, FEANOXFRREE DO EBEF IR ORE
ZNEEL, B3 OOBURICHES L THEEEITY, TUE
EOXBERIBIEI ZRE L TWD. EEEBSOK THIT,
WEEAZRENT 2042056, FEROEREEAIZET
RAF —BET DR ELT, REZEENICGETT DD
LERDTNS.

1L ARk 28 4 B oD [E] B0 Bl S 4%

AR 28 R E i L2 EEIEE R IIU T o LB
ThHb.

IR I v ke

HEE#E  A02-1 NI, WE

W B REHB = 7N LERIFEE TH D
Institut du Cerveau et de la Moelle Epiniére (ICM) @
Michel Thiebaut de Schotten =% 7 H1Z 2 i i 14
L, tIMRIA A=YV VT 2ikamaiT o 72,

2| B EAANIEE ORI

FEHA  AOL-1 KR, COl-1 H7T, il

W B FRE#S= 7RIS T S
Chalmers University of Technology ¢ Max Ortiz
Catalan L2 L, LNERIGRICET 28w %
1To7z.

3| FE Bl FAGTEE O
FEHA : A03-7 FFHI=, BO1-1 43, fil
W B FRE#S= 7RIS T S
University of South California @ Nicolas Schweighofer
A 7 HI2HEEL, UAEYF—2a v OETIL
BICBEd Skam 21T o 7.

4 | TR ELANIEE ORI
FEEE @ A02-1 PN, L
WA FIRER = TS LR E CTh 5 Max
Planck Institute for Human Development ¢ Flavia
Filmon {#+% 7 H1Z 12 HFHABEL, fMRIA A—
A RAT TSR

5 1Ml FAGTEE O
HIFE# : BOL-1 T
W B FRE#S= 7RIS T S
University of Reading @ Yoshikatsu Hayashi f#4:% 5
AIZ 2 AFHEL, BCl==—uv I B UTF— 3
ST ST o7

6 | f i EFHTIEE OsRIE
HEE# © C03-2 /5
W B v Yl 7 OEFIEE | 4%,
Italian Institute Technology @ Pietro G. Morasso 2% ™
7 ANICURE L, REHIENCET 5 EERILRFE 21T
STz,

7| B A TFITIEE OsNRIE
HEE# © B02-1 KH, A02-1[, fl
W K v U—llla 7 OEFIEE 6 4%, A
ST OV 2T MEPSERT, A v — TR,
NRT 7 R%Z, ZANI—FIIREL, FKINOWFE
HOERBHIICET AV — s v a vy T EITo T

8 | Ml FAWTEE O
HIFE# : BOL-1 T
W & 11 HIZ 1 M Georgia Institute of
Technology @ Jun Ueda #t % % # 5 L, IEEE
MHS2016 OFFHEHAZHHTELS L L biZ, Ry
I TF—va VCBT SmiiTo 7.

9 | 1 Bl FAGTEE ORI

HEEH @ AOL-1 KK, CO1-1 HiVL, il

W& o5 JTICRIfE S L TEEE O [H R 2= 6k
EMBC2016 O EEY — 27 v 3 v 7|2, Chalmers
University of Technology @ Max Ortiz-Catalan {1,
University of Southern Calfornia ¢  Nicolas
Schweighofer 1§ 1=, Arizona State University ?® Marco




Santello 1 L2 4EFE L, HAEM T AT MBI 25
mAEAToT-.

10

fE Bl HAMEE O

& C02-1 4E)1

W & Uil o 7 s RIS Th D
Padua K20 Giulia Cisotto f&+ 2P L, ExIZB
ERCESEL i ey

11

Rl s FTIEE OSRIE

FEEE © A02-2 & HLR

W w Uil =7 OFEFEE 1 4%,
University of Montreal @ Trevor Drew 4% ® 7 7R IZk
L, ZEHIEICET 2 EFE AT o 7.

. BHviz

AAEREL, 11 OEBEENC BTV, SEROE B
7L BUAORERERD &L BT, EBEILREFEICE
F L7z, WHREELES 5] & & AR O E RIS 82 35
T5 2 &, EHEBELREEE Ry bU— 2 O & EEE
HEFEDO S SR MEIC XY, e L TEELER
SCOBEINZHEED 5.



AIMEL ) BE DO TEEh IR &

e e
fRHaBiE AT et s soafEm ottt o & —

I. BT BHY

A BE(BRHEEE) T, A S R RBLOMREERR OB &
NS EER~— D —DREETH L2 AE L T
Do MNEEFRBL L B RFR T L ONEEHIE & o KR
EWSNCT L0, FIRER (EB) LR & S IR RF

B . WERRMTEE) (ST —) HIEL PEIRLE -
AT ORI A 6 BT L2t AR Bk ry F2BR 2 R B L

TW5, B hBIOY AR E x5 L L, (REH
FERE AN X 2 B IRGRIOERIE, R SR ~DOW R
AN X D AERAREOEAE, FIFRIC ié%w@*ﬁ%f
OFAE (2 BAMTL) 72 EITxtT 2N E KL B DOZE

H&_owfﬁﬁéﬁ%M$$%m%%ﬁ@$ﬁ&®$
EEHWTEHEEZIT-> 0D, Fio, MERESL (7
a—F 4 7)) Bifi &8 A L CITEVE L & T3 AT BE 7R i
HEZRE L, TREMANFERRBL~— T —DfFEM & L
T. BHECOETFAMEESL C D U BV FE O
BNLTD, 28 4L, 27T HE XV b -T2 T DDAE:
PE (A03-1~A03-7) & FHEBE (AOL, A02-01, A02-02) & D E
#50 A-B-C 215 CHER O 2 gl L. SL[RBFFeiA] 2
REIEHZEEZHRNE L, HEEEIZEEAL TV 5,

1. BERERK

FROBMEZEKT D720, LN OB Z R L LT
BEFEHE 2 (Rt L C & 7, (BROPRIG)

WFFETEE A01 AN B AR DA 2 e Pt
WEAEHE A KE GERTR)

WFFE 3 AT GEEAR) . KKREE G HRKR) . Al &
AL (BEIGK)
HEEF R 104

PRI E A02-01 B IRZEAL ~ D R i A o> fig B
Mo EE BFnE (NCNP)

WFze s NERE— (NICT) . EiEis B ES)
B E 144
FFZETEH A02-02 REAIATHRIG 0O 28 F IS £ 5 ik ik
1# D i ]

ZERER  EEAREGEIER)

FeortiE kg LK)
RS T4

BFZETEH A03-1 ~NA T U » R E U 7 & A LA
\Z L DHEREX A F X 7 A DfiEA
MoERFEE Skl IS B)IER)

WFZEIE A A03-2 B 2 FVN 7= T B R BN AR 2 i N B iR 3¢
BoOSH L 0 RR4L

ek E  HA JEHT GRTKR)

HEEMEE 24

WFZEIEH A03-3 184 F— 33 U RZIZ X B KIMIEER D
mw&%%ﬁ S L O
ZERFH PH A GEKR)
ﬁ#ﬂ #H 24
FREHEOHREIT LD | 28 FENALLIE A FEHR
MFFEIE H A03-4 AN B AR B EHE RS -
VNI AR & R ORI

I N %

e IEE AR GUER)
HEMEE 54
MFETEE A03-5 BB EIC K DN AR BLOZE 5
% ED AL & HilHE
RELE BH KT G TERRK)
i#ﬁ # 34
WFETEH A03-6 T /VYAHIZERI AR T T /UZ BT D H K L
Z=fH
MR EE WM e (EED
HEEF R 1 4

RFZETE A A03-7 BXZA 1% O HUEFERERIE 2 & 72 & T AN
HIRFROLEA « ILET T X DR

MHRRESE FHE 5 (FERME AIST)

HENITE 44

1. JEEh L
H28 AEJE MBI (A1, A02. A03)+B02+C02 & [FHFL:
EH# Rk 28 4F 11 H 24 25 H
i« R IE R A AFSERT (T 156-8506 UK HH
HXEAER 2 - 16)ﬁﬁk RETR CGEB = A0
W% : A, B, CEIOWFRE IR B ARSI LT-EE%
1To7, FBEBEX, AKFET) BERNTO 01-02-03 83,



02 X2 H T A-B-C BE[HE##E DO BLIR Dz & 2 0 BARKY
BRORETHY . B2 408%K L, BB ER
EiToT-, —HB. T KENARE D FRIRE OS2
1Tolz, D%, UFD 45D v 3 THEENMTD
N7z,

1. KIMEEOESRBMNSIEAREL JERE : 45 /KE (A01:
HRR) A MHFEE (AL B R) . S — (A02-
1:NICT)

2. WMNEERRBUCRIT 2L L EBOWH EE &
EOREE (A02-2:fB)I1ER) J#+ : Hifmc « HERE
(A02-2:3T#ER) |\ mERHE (A02-2: EJI[ER)

3. MREEND SN SRR B~ R - B
(CO2:NCNP) J#& : FIA¥AE (AO2-1:NCNP) | i FHA%HH
(AO3-T:JHJIER) | IAABRER (A03-4: A K) . A ==
(AO1: T8 K)

4. MRRIBEN DR DN RRBLOREMKE B
FETG (A02-1: AP =) 1P - 5 HIEA (A03-6: A8
W) . AFH (A03-7: ERRAE) . FRIRFEL R (A03-5: B Z [
x)

2HHBIZIIUTD 3 2Dt v a r TRERENMTDONT,
5. /MiMEZDE R BAETR (A02-1: HBE SAHF)
BAE AR (Co2: THER) . AR MER (B02: il A) |
=77 (A02-1 : HB =40

6. EEIENDS VY ~DRE  JEE M|
(AO1:UTEER) A : POEEA AN (CO2: A R) . KK
(CO2: LK) . HIETFK (CO2: FEiK)

7. Wy O—ohhit LT AL JERE - T (A02-
2TEER) A HEt (Bo2: mUERR) . TIEEREST
(BO2: JEJIEER) | FATZRET (A03-2: B 1K)

PLEDOREFIZMZ T, BTN TL TRAZ—EBRL
1T, IREEIFIC AR A X —Ri TOEWER N 72 ST,

Bbiz

AR L, TRIFHMEOHFEETH Y . A OFHli %=1 7=,
INGEHE & FHEEE, A-B-C BE % 5 CEERE#E A 2 . dL[A]
FRGEAREINFEFE L C& 1=, BHFFETEE TO EARARERIX
fE 2 ZHESRE T 208, 2FERETE, Tavzs b
BRAARTIC T, NS IRRBLOAREFERBICB T 28 L
WHTRSR 2 IZH B &, TN IRE IS4 5%
WHYBED IR LT\ 5, 02 B IZBWTIL, A-B-C BE
THEL T, HrFV—0REZEEIZT7 4 — KXy
FTHIANAEYT—a U EEAET LD, U AE VR
B CORBRIERZ A L TS, F7-, BEREEEIC X
HIUNEY TIEFICE DR RE 7 — RNy J ik
DHEMENRE L, ZOHERT AT ANFER L TWD,



AR H
R R R TR N S RS

Abstract—ST5EE B TiX, BMAFERRBEOHNFEHME & LT
BEE#EEICRY. TOMREERFZALNICL, FEEHRN
MAFARRFEEZEREITIWEERR, FEEHRELIA - HBiE
TOFELHRRETS. SEER, FEEBROMNA - BEmT
TTFa—T 4« 7EROBER, VNELIVBRETORAEZEN
LI CERBR O, £, SV OBRAEE TR
FEREFHIZED2BRERIAHZIR LD ZEITRTIL, BEEHRORL
WRIZOWTHEME LV CREFAT 502587,

L ZC®»IZ

FRESE T TASEE LTS &0 D EE) AR
L, TZARBEZOHETHL ) L) IR E B
9%, ABFFEEHE T, MNSARKRI O TR &
LT, FikEiz EICsEd 2.

. B

ARFFEHEE TIE, MNHEREOMENME S LT, &
REHOMREEZIAONTTH. 61T E’ﬁijfﬁé”zﬁ?
MWEW%E%E%%’wﬁéﬁéﬁﬁ%%%ﬂ

N B RF B 2 Y FET 2 FIEEER L, Tfﬁﬁbt
& FIRDOBIR A YA E - B1ET 5 FIEOR¥EE B
B9, ZoHMICH LT, f@Ea-oma LiiERE & Xt
G U ATENVERR & IS EN G, MEmoE S (T2

—T 4 7)), VARG E LB TR
BT 7u—FE479.

L. WFJE R
KEEJED BRI R A2 LTI 4 o5, ThthniiEz
AT 5.
A.ﬁ%ﬁ%@%ﬁ@%@&&é%ﬁ%%wﬁﬁ
FRABRESD T NV—T (ZHER T O FEE

T, MMiEEID D B AR %?EEHM“ HEANDOBRFEEIT T,

VLTI BRB e NE 2T 5.
1) FEEoHCREZMEE S MEEENS G &
fex, EE AR O LS L2 5 EE O H IR % fMRI
BIEE DT 2 — RTHHMOBRE T 7. #ERE N
fMRI N TV aAf AT 4 v 7 &B#ETDHLE, tho A
BIEE R 2 2B TIRA S, #8RF O8N B
EEAESE. 2ol X, #REOEBEHnZ, NS
@m%%%#a:kﬁf%t.%ﬁ&ﬁ,%ﬁ%ﬁ%%
LLTHREOFEEZR EXER L LI, EHOBEM
I & THRRZDOEREFH A, BARMIC i ERSEGY
EFRNC FHRRZE 2 R T AMER A R E LT, T O
B, PHREZEZMBCTE 2L, AMIREEZ THITE

L O—H (EREBEK) ThoHrZ 2oL
7=, 2oz &L, TR #iaaﬁﬁ Lo TEETIX
HDHN, BORBZZRICHRDIERTIE R, PR
%#656%@&%5&?@@&%%%%K¢5:k@
BHEMAR LTV, 72, ZOERRICEET 5 LHEE
B O R & O Ikbf%%btﬂﬂ 7 a— K
B O—B & LT, 2REE (HEHT2F) ITKF Lk
W, BEEONEET VEMEHNSGT a—RKT5Z LI
) L= [3].

2) MBI DOIEEN S —
KE#®AE A T4 v CTHRIET B 7-H1213,
BENFHFEEZ VT, — 3T TN OEB)E H & fh
HT 2EWAMLETHD. ZO7=DIT, MK TEHRIL
7o, EEWATORIEE) D> B KSR 2 09 2 590 0 B %
EITWV GO & L CTHEK LIZ[4].

B. &t N DB IRFH DFERE & F DA

WIS HE DRARE (BEHRKT) bo7r—71%, FiK
AR ERRT LR EBEALE NTHLMNZL, Zhvz
HEWH LW R=2—a U T — 3 V&6
HTHIEHEEHME LTS, SFEEIILLT O EIT
-7z,

1) FRPFTR R AZ KRR T DR Ak 2 B 673%:‘?%67‘:&')
R H PR TN FR R A AT o 7. MR E CTOMF%E

H IR B IIMOEE DAL 2 2 &, 5’57‘&6
FrEEH VD EHERFTAKICIS L TEL D
proprioceptive drift 23E &4 75 T TR BB ERT 2
LEPOMNMT LU TEZ[S]. MEEEBIFE LRI 72 7 3
— Ny FEERBENIC, MERLEZATY, R AN LF
~OHEFHROFEL ZOM S A MR TEZLTHH
Sl rAEKREZBRCECZFIT LM E U o 123 YT
B9 5728, event-related spectrum perturbation AT
ZATo 7. ZTORRK, TTAKOFAETHE D Y —I2f
BENAOND T v xRS, 24 0KRES)
FEIR D o« I & A7 OFRIEGEIRD 0 & B TENA LT,
2) IN=AY REERTHBIEL T DI ADFITH LY
EEHEERAE TS D L, BIETL2FENERTLHAA
N X0 EECE BN BIE L 7 MRS I A FE R TE S
At Uiz, IRATOM A D F & LT M S 47 g o
FERFARES LIIREIZT 7 THRT, ZoxfiAo
Fahpre KE W, BBREIL, RESETORMA
DFITKT 2R AREZ e Lz, EE@gET, Wi
FOFRICAEERBENEL, ZORAERIIFEMIEME
DOFPRIEFRFEME LY bE <, BITEEE FIC BA L.
EEEVBLZIT MY O p WIHNE, FERIBISRMIC N TR
DR, R b ENro7o. w IR O RE S

FRAT CIEEN NS REE 2 T B
IF ] 53 i RELC




I ERFTAERKOBS EAZICHBE L, AERIE, #F
RAARTFNZ T D H IR A I O F B R 01T 2 8142
FIFL-EBREO Y NV ICHFETLHEEZXD. 2D
BFZEIIEm S (C03-4) L ALFEITITo 7.

3) COl M7 oL, KWH, fREEEFRT, RE
DR LT F 7 N virtual reality (VR) > A 7 A
SIGVerse Z W2 U NEVIEDOBR¥E Z1T>72. VRNT
KEEEIPR2 DA -7 avatar ZEEL TH H W,
avatar |Zx%F LEEHTAREKR LD 2 &, 0L X avatar O
M S 120 U7z proprioceptive drift 2342 U2 Z & & #1453
L7z, ZoOfERIL, SIGVerse # WA U B Y F
—va VOREIMEERL TN A.

C. VILEXFE LIEEREPEERIC I 5 MAS KK
DfiEH

e E O BY GEERKF) Lo A—71F, AL
DEARDIRFE % FF BT D PPN B 7R 22 B D 1o e JLA %
LEMNCT B0, VIVOBEHAED =2 —a IEEIOfE
PERIIC L DHBERRDLZ L2 AEICLTWS, Rt
AT, HOFEREHRSCH R DAERICEE LTV
EBEZLNTWADI6). AFEIX, KEREEFIZEB W T
BEFER G X D2 BRI OB R 225 L 2B E L
7o HETULAN—ZFNT L, EFOFEDLEZENH
X, RMEGERM A T EEAEDY, Pic L —%8)
NI A . L N—0@hE L RIRHCEN B S L,
ENLAN—DENE L LBET D5, SOICENAS
FZB) < Z BV IRMER R R 21T 5 & ¢, 18OV
DEDO—REEBERE R OO = o —o 08 &5
FRL7-. ORGSR, BEMmlEZ XTI 2 L9112, EOH)
ENBBIET D EMT, FRFOSMFE AT, KIS
L, SERMIC BRSNS T A2 —a rRNEO0ho
oo —F, BIEIC X o TROSDME T L, @K Cidi
LRIGMIHL b ma—a r HB/OLNTE. BEHEO==
—a I THOEMISEZNMT L EEXLOND. &2kL
LT, RN+ 25008%<, —RIKHEREE O X
I RIEN LNV DR EEIZBWT S, RIS &R
T 4= KRy 7 OB TONLTWE Z EErRT. iz
5O =a—u L, AFOFOEZ - TEENT
HZENRHALMNIR o=, UL, AFOEAKRF LW
UIEBE D AT Dtk 2 KM L=t D LB 2
HIDHN, 5% ISV ETHDLEBZXD.

D. #EKIELF IZF651T S HEB TARIEDIELA ) = X 4
DIFH]

o HFE ORIHETL (BERBKT) b0 V—717,
EE) EAREOFH 5 (Keio method) ZBAZ L., 17813
B, W{EMFZE, MRS ERka R FEE W
T, JEB) RO RS E O MR AR O W TR &
BEET. o OB, A KTEOREAE
DOHfROT=DICEETH 5H, BRI,

1) Keio method |22V T, [HEEFFFF A 21T - 72[7].

2) Keio method ZiZE L7 X A7 #HW\WT, HEE K
RO HERE DT T L TH D Forward model (23T,
intentional effort MHR S 2%, BEYFEBMZHEMIEH Z &
B EEEL72[8].

3) EEEEREOFRMEFRLEZITV., FEROTHOD
consistency |2 & > CTHEHEMNDOBIND X A I T DS
LIREINERBZ LERLE,

4) A3 BEO R RKFMARBER LS DT N—T7 L ok
FF7E L LT, AERD B EE ~ TERIE/NEIZ T TO
MR D FTET# T, Keio method % fifT L. 45 fEIELD
TEE) RO AT 2 HEN OV THRETZED T
Do
5) WMAKRIIERE I LT MRI 1T X 2 MEENEH 2
1TV, EEERFICEE O R ER TH D FEETE/NE
(inferior parietal lobe: IPL)YD—¥CTH 2% _Elal & BIkEZE D
connectivity ME T L TWAH Z & & RWE L7,

6) JEBIEMRELOSLIZIE, Forward model % (2 F 8T L
T\ L CWL BB FEENEETH Y . MEKRFAEIC
BT 2 EB ERBEOERFIT. NECI 2 b E 2D K
LTLED ZEIZERT LA OV TR LTS,

IV. bV iz

S, BEREFRONA - BRI T a—TF ¢ v
TEMRICGERNR SN, £z, MIEICHEN D HIRERR
DAY BENEET 52 ENT, U e BEE SLEBRSE
LTW% VR VAT A EHAGDET, HKSSLTOR
FCEBERD Z LIS s, B ch, ARimia
LU CHIRERMORNLBEEIIA D BN, HiKE
PRI LT, 1TE) DARRRAEBR E TR - ZARICT
Fa—FFT LI ENARRICR ST, S%IE, T b DR
RE, EEOTOHDHEREHRA~ONANLFHEE - 17T
L EDORREA~E B CTITE 0.

REFERENCES

[1]1 T. Asai: Self is “other” , other is “self” : poor self-other
discriminability ~explains schizotypal twisted agency judgment.
Psychiatry Research, 246, 593-600, 2016

[2] S.Imaizumi, T. Asai, & S. Koyama: Embodied prosthetic arm stabilizes
body posture, while unembodied one perturbs it. Consciousness and
Cognition, 45, 75-88, 2016

[3] K. Ogawa & Imai F: Hand-independent representation of tool-use
pantomimes in the left anterior intraparietal cortex, Exp. Brain Res.
234(12), 3677-3687, 2016

[4] R. Ohata, K. Ogawa, & H. Imamizu: Single-trial prediction of reaction
time variability from MEG brain activity. Sci Rep., 6, e27416

[5] S. Shibuya, S. Unenaka & Y. Ohki. Body Ownership and Agency: Task-
Dependent Effects of the Virtual Hand Illusion on Proprioceptive Drift.
Exp. Brain Res. 235(1), 121-134, 2017

[6] A.Murata, W. Wen, and H. Asama: The body and objects represented in
the ventral stream of the parieto-premotor network. Neurosci Res., 104,
4-15 2016

[7]1 EBSFFFHE (PCT/IP2016/87182)

[8] Minohara R, Wen W, Hamasaki S, Maeda T, Kato M, Yamakawa H,
Yamashita A & Asama H: Strength of Intentional Effort Enhances the
Sense of Agency. Frontier in Psychology 7, e1165. 2016.



A02-1 AFZETE B OMFZE A% S8 &

R F0 =

[ESLRE A - ARSI TR v Z —

Abstract—In the FY2016, we established 1) Animal model
and optogenetic tool to explore embodied brain, 2)
Mechanism underlying improvement of cerebellar ataxia with
induced plasticity, and 3) body representations associated with
hand/finger movements.
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BREIDOE—D, BREBFERTICRTDLEELDY IV,

RREDSIES (BB NDU—FYITDIAIVT. Cld, 6L
(Reft forelimb; LF) [C4 URKRDDIEAN. D. KRHDSFHE
SNDRIDEEE DD (Center of vertical pressure; CVP) DZE
1t. BX, ; PHABIRAREIFIEERI. TR ; TEAIRARE, B

ﬂ;tﬁigt, B U—F YT, AIRELRE ) —F IO
BEADPMOERIFEFELN. FZ, FHNZRBESOED

qﬂlb\FF‘la"J FUIEBOSHAUICED > TS,
2. RIFIR) —F U TICHSEBHIE MBNEX

R DERER ) —F VT H A0 &EFE UIE R IDEZRH|
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2 (®2A) . RIOD—EDINEZERRIBT DE, Eﬁ&
DRRADDNTIEN (FRKED) I (& 28B; RF) .

nn% %mﬁﬁnnéﬁﬁgé.%Qé,ﬁﬁﬂﬁué
TRV L, xTHIROKRRDIZENTSD (M 2B; LF) . F
HARYZ B BENILRIAR (DZE L EFIC 0.05 - 0.1 M5EiT L, P
BARZBBABEIN'DS 0.6-08 M TU—FUIEHRTID. 4
TECIE, KRONMSEESINDEANDIM (Center of
vertical pressure; CVP) HDEIMNIBZEXRMRTI D [5]. 'J—
FUOEMEICHED CVP DELICITRDOBEN DD, D
J—FVTICHD CVP [EFEARNZEBEID CVvP (& 2D
R OFEB@ICELD. @ FIRZELRD CVP EEZ
(M 2D X)) FU—F VTR TEO CVP FEZ (M 2D
B [CIEFFELL. TNSOEE, fifk') —F> 0

[CH D FPHNZZBELEEFON@ZI—-—F LTINS
&, ZUC U—FUICHOIERNSEBERKRE L

FICIEFTRTIDCEERLTUND. BB, FHIHZER
BEADBAE (M 2C 21) HhoriZELE (M 2c8) &
TOm 03-05 HRETHEREZICEBIZZEEDO Forward
model MERINDEEZSND. CTNOHDIFHITER
DEERIZDENICKT T D) —F I ITHEICHNTEH

BLUTROSNEZECENS, BCEBAREZEEORIIEH
[CEVTEREOM Forward model ZE&R D ED, FHA
BB BBEIDRIAN TOLCATHDEEZ 5N D.
IV. ZEDHERE
PESIE, TILOZEBSHITEIEICHRENS FIC,

BRI BFINEBRREZIBSCE, Z2UTC 7
DFENIHEBENE _ 1 —0OVOREHJNCRIESNTND
cCEERUE., 885 (B02) EOHEBIFZERTIE, YU
DHBITYIAU—PICNENHOBHYTI—EEATD
CEICKDT 4 BHINS 2 BHEITADBBHIREICTS:

DCEZR]BUREZ [6]l. 2T, HEEIFICIDINE
NEDTEDHIENERB-HITEIBOESE, RIIZBODH
BE 2 BHT0RTICERRREZFHDCENEREHN
([CEFBRSNE. &2, RIADY —F IV ITHEDOBREIS
[ SHERZRABEN DA B (IS IAR-ZZERABRRICE LT
ﬁ%@memedéiﬁgégtfﬁﬁjEbe.
C DR RIEFRRBVZBHIEERE DIBER ICIBO TARET R

EEREFTEBROND. SERISEBRBEEEESOHIE
([CRITDEA-ZEERAIGHRDERB] ] DFBEEBIET.

REFERENCES

[1] J. Massion, Movement, posture and equilibrium: interaction and coordi-
nation, Prog. Neurobiol. 1982; 2: 68-93.

[2] K. Takakusaki et al. Neurophysiology of gait; fron spinal cord to the
frontal lobe. Mov. Disord. 2013; 28: 1483-1491.

[3] K. Takakusaki, et al. Neural substrates involved in the control of posture.
Adv Robot 31:1-2, 2-23.

[4] K. Keizer, HG. Kuypers. Distribution of corticospinal neurons with
collaterals to the lower brain stem reticular formation in monkey (Macaca
fascicularis). Exp Brain Res 1989;74:311-318.

[5] J.M. Macpherson, F.B. Horak. Chapter 41. Posture. In; Principles of
Neural Science (5" edition), pp.935-959, McGraw-Hill, 2013.

(6] ASEIL 8. BAYTY—(RGRICED— ﬂ“ﬂ)‘)b@?ﬂﬂ%ﬁ'ﬁ T%
ETIVERNCHE « ZRBITERCESTER. 2017 BED
2T LAY VNI [ Preceding.



A03-1 WF5ETE B OMFFTR SR

i 1 AS i
JENERRT: EFE s R

Abstract—5FEX i) BEICX VM L7~ HGA 238D 5 &
Wz Y TNEA LT - -T2~ v 2 7 HEEZ B
LT, EDICARGELMERFHIREORETRMICLAL,
BB B ERHB(ECS) & ThRWESEMEREREE®E L,
ECS DWMER L LB LT L 25 HGA ~ v B 70, BE - HE
Bl biZ 85%REE Tdh o /= (passive mapping), X 5 IZFF
Iz EFRIE story listening BRAEEIZ L VFEFR Iz HGA IZ
IV AEESETLFEE, FHHLE 1Hz HEOBRHEE T
HZ LT, BMEBHICHA LTV ARMBEESES» O KE-KE
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BZh L 7= (Super-passive mapping), 7=, TADPABEIZB
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RO TONREZ—VOEVEH LM LK, Common
Spatial Pattern (CSP)+Linear Discrimination Analysis (LDA)®D
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VEIZIE 100% DR THRLH LT,

L ZC®»IZ

WV E 1IN R L BBAL(ECoG) & U 7 /v & A I JEI s F
BTV, EEEEEO A IZHY) A T2, ECoG 1%
100-500Hz D[] ® high gamma activity(HGA)D ZE [ /347 %
Common Spatial Pattern(CSP) % E ~/VF 7 7 A linear
discriminate analysis (LDA)Z &V | GEBhRIT, FHEFEAE
DEHAHIY 21T o7, = @Hl“ﬁ'l%%ﬁ'éﬁi?%ﬂ? D HFEICE e
Ry h7—54, & :L“*‘?//l' RZEMEICHIETE D 2 &
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1. B

BEEYE T A AL IS, MMAs BB Tl WA
FAIZE bl WE IR 2T A58, B X OEEKREERTE
WAL T D22 EendD, 5 - EIBEEEEZ ECoG,
fMRI, 35 X OV & IV TR JE B B, BREIC 2 C
U7 N2 A LB R R 2R T D, S HIZ
Jibd L 18 8 (tractography) . S E - B E 7 %€ %7 (Cortico-
cortical evoked potential: CCEP)FIlIZ & 2 I NAEHE %
N — 2 BT 5, £, ZOUVT LA Ay
TR T RS LT, LiRREL2~y T
EEMESLT 5,

L &5 KOGk

SHRITEAIE T AN ABE 1040 MIEEHRRIC L D
WEE T FIRZ T2 1SHERITH D, /—Milarva
— 2k EF, EE, SRAME AT AR —H
TR RN 2 =T D 2 LT, SMB S A ADIRA
ZBiNiZ, T O—#O ECoG, EEG #Hll v A7 A2 K D
HGA Z & TP Az 2om L, B5 U7z Bk sy
D5 EMERILTRT Y7 hU=T 2R L= (Fig. 1),
Figure 1: Real-time ECoG mapping system, presenting visual

stimuli and extracting
HGA components.
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FRRE L 72,
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(2 & B ISEHEE TS RE IR R O &2 3l T2 12,

IV. WF5ERkH

A BB ZEI) S EHERE~ » B IR DREL & BREE,

FRLUZECOG~ oy BV TV AT LBy Ry A R
BLOREEE T RIS L=(Fig 2, 3), fREIC LV iE3
Lf_ HGA ~ v B> 7{E%E” @R Mg~ >~ t"/ﬁ‘ 2
% HGA & CCEP IXBE DM NI ARETEE 5
otzM\/ FU— 27 OENARETH Y, 7 Ex%bﬁﬁ” %
BEvv b7l T~y o 7T EIChiiEE
SEBFOREICHE L, ECSICLAMIETNy R4 K=
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Figure 3: Passive mapping
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Figure 2: Passive mapping at

the bad-side for awake craniotdmy
T s ENT BRE Y v B ZIXEBRE DRI E + K
BENFERECTH> TH SRR~ Yy U 7 2B L1
(Fig 4),
Figure 4: Super-passive language mapping: CCEPs show 2
deflections named I
as N1 and N2. :

ZOHETITE
FHOW, TRk
EWARETHY
181 Zﬁ%ﬁiﬁ%’iﬂ 5
HIBHZE S5 O
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MIEHTE SRR 11T
ANEAER], A RIEE
B 3512 HGA %
R, R 30msec 1E £ N1 & 100msec 1E & D N2 % fif

— ERERIMHGAT v EY

ositive

FHIE S ZEHF IO -, N1 O HBEN 2 BiTELE S35 L
L7=78, [[IE &7~ CCEP ORIEETEE - HGA OHIFATE S

FEEF A ECS AR & b9 D & JRUE - HFEE 13 93.8% -
95%. ¥ X 1r93.8% - 83% Thib T\ —H L& /R L T
Wiz,

B Passive mapping 1Z . 2 EB) - [REHEREMRRNL DFAEH

—YGHEENEF | B ISR RE RTE D T O IR BT =
— 7 a—7KEEMESTEZHNTU 7V H A A HGA
~ v B TR o - (Fig.5).

Figure 5 Motor-sensory
map
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Figure 6: FCD and HGA mapping
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IZREH & 2T, BEARY RIXFFT S5% L ETHY, 23
2 =/ —3 3 » Brain computer interface (BMI) D BAF& 1T Jts
HATE %,
Figure 7 HGA
mapping with
visual stimuli and
real-time
decoding of
visual stimuli by
ECoG in real
world.
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Abstract—The implantation of subdural electrode grids over the
fronto-parietal area for the presurgical evaluations of patients
with partial epilepsy offers the rare opportunities to record
neural activities with wide-band ECoG, and apply electrical
stimulation (cortical mapping and connectivity mapping) to
delineate the parieto-frontal network through the SLF III.
Within the left network, functional differentiation was identified
between the PMv (negative motor response) and PF (tool use
pantomime impairment). Within the right network, we have
started to explore the neural activity for self-consciousness. We
are also investigating the fast — slow dynamics for the sense of
agency in the patients undergoing resection of the brain tumor in
the right SLF III network.
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Abstract— We have investigated the mechanisms of functional
recovery using a monkey model of cortical lesion, in which a focal
lesion is induced in the primary motor cortex (M1). In the study
reported here, we performed diffusion tensor imaging to
investigate plastic changes of neuronal tracts, and found an
increased fractional anisotropy value at the white matter
underlying the ipsi-lesional ventral premotor area (ip-PMv). An
anatomical tracer study indicated the newly-formed projections
from ip-PMv to the magnocellular red nucleus is involved in
functional compensation after M1 lesion. We also established a
neuro-computational model that simulates a relationship between
temporal changes of grip strategy and rate of successful retrieval.
Moreover, to understand functional recovery mechanisms in a
clinically more relevant model, we induce a focal stroke in the
internal capsule, an area susceptible in human stroke patients.
Gross movement improved, whereas impairment of dexterous
hand movements remained until 3 months after stroke induction.
A histological analysis indicated a decrease in the abundance of
large neurons in M1 layer V, from which the descending motor
tracts originate. Therefore, Wallerian degeneration and
subsequent atrophy of M1 neurons may be involved in long-
lasting impairment of dexterous movements including precision

grip.
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Fig. 1. Temporal changes of grip forms during training sessions
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Fig. 2. The percentage of large pyramidal neurons (area >500 um?) in M1
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Abstract—Body consciousness such as sense of agency and
sense of ownership is generated in real time based on the body
representation in brain. This process can be called “fast
dynamics.” On the other hand, the body representation is
created, updated and transformed through perceptional and
motion experience, which can be called “slow dynamics.” In this
group, the these dynamics on the process creating and updating
body representation in brain related to body consciousness are
investigated and modelled mathematically.
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Abstract— To elucidate mechanisms of the body representa-
tion in brain for adaptive motor control, we aim to construct fast
and slow dynamics models by focusing on muscle synergy. We
assume that the alteration of muscle synergy structure reflects
the alteration of the body representation in brain, and we clarify
the contribution of the body representation in brain through
modeling the fast and slow dynamics of synergy structure. In this
year, we proposed fast dynamics model for the postural control
and verified it in experiments with alterations of multisensory
inputs and musculoskeletal simulations. In addition, we focused
on split-belt treadmill walking of a rat and verified our fast and
slow dynamics models for locomotion by comparing the results of
forward dynamic simulation of a neuromusculoskeletal model
and kinematic synergy analysis of measured data.
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Abstract—In order to approach the mechanism of dysfunction
due to neural ataxia and effective rehabilitation, this group
studies the functional role of synergy and control system using
animals and patients with neural ataxia. In this year, we analyzed
the control system of rats with lesion in inferior olivary nuclei
(I0), and analyzed the synergies of congenital insensitivity to pain
(CIPA) and stroke patients. As a result, lesion in IO was found not
to affect the synergy but affect the transmission of control torque
to muscle, synergies of CIPA showed abnormality in activation
duration and timing which can be modified by providing sensory
information, and synergy of Fugl-Meyer Assesment (FMA) of
stroke patients reflected the FMA score.
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Fig. 1. Measurement of the motion of a standing rat
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Fig. 2. Experimental results of standing rat. A: contribution ratio. B:
intersegmental coordination. C: power spectrum. Results are those of rats
with dysfunction in inferior olivary nuclei (I0) and wild type (wild).
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Fig. 4. Comparison of the measured power spectrum of 1O rat (Experiment)
and system model with wild parameters x0.85 (Model).
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Fig. 5. Walking muscle synergies of congenital insensitivity to pain (CIPA).
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Fig. 4. A picture of arm moving experiment. A partition and two stands are
put in front of a subject. Subjects are blindfolded and shuttle their arms oJét
the partition with their palms facing down.
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Abstract— this research proposal studies on the body image of
a human, which can be obtained through the relation between
image of the body in the vision and output from proprioceptive
receptors of the muscles. We use a muscular-skeletal humanoid
robot and brain-like neuron model to construct the system.
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Fig. 1.
equipped with 28 artificial pneumatic muscles and 1 spring. It has
shoulder, elbow, an wrist joints, and a 1 DOF hand. The muscular
structure is similar to that of a human.)

Muscular-skeletal humanoid upper-body. (The robot is
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Fig. 2. Musces of the muscular-skeletal humanoid upper-body. (The robot is equipped with 28 artificial pneumatic muscles
and 1 spring: (1)pectoralis minor, (2) pectoralis major, (3) serratus anterior, (4) trapezius (upper), (5) trapezius (middle), (6)
trapezius (lower), (7) latissimus dorsi, (8) deltoid (dorsal), (9) deltoid (middle), (10) deltoid (ventral), (11) supraspinatus, (12)
infraspinatus, (13) subscapularis, (14) teres minor, (15) biceps brachii, (16) triceps brachii, (17) anconeus, (18) brachialis,
(19) brachioradialis, (20) supinator, (21) pronator quadratus, (22) extensor carpi radialis longus, (23) extensor carpi ulnaris,
(24) flexor carpi radialis, (25) extensor carpi radialis brevis, (26) flexor digitorum profundus, (27) extensor digitorum, (28)
hand flexor, and (29) hand extensor spring )
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Abstract—A human fetus/infant is considered to obtain its
body schema through physical interaction with his/her
environment before and after his/her birth. To obtain a
computational understanding that can explain the process
through which a fetus/infant estimate his/her body schema,
especially its kinematic structure represented by a tree structure,
we develop a computational model called Dirichlet process
Gaussian mixture model with latent joints (DPGMM-LJ). 1) We
showed that DPGMM-LJ can estimate a kinematic structure of
an agent having multi-link kinematic structure in a simulation
environment automatically. 2) We also showed that the
estimation success rate was high when the system has a certain
degree of whole-body motor coordination. 3) To analyze the slow
dynamics of phantom limb pain in a constructive approach, we
examined the slow dynamics after the agent loses its several limbs
in the simulation model using DPGMM-LJ. The comparative
study showed that different settings about interpolated
information about nervous signals for lost limbs produced
different outcome of body schema estimation.
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electroencephalogram. The 38th Annual meeting of the Japan Neuroscience Society Kyoto, Japan 2015
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H. Shin, H. Saitoh, T. Kawakami, S. Yamanishi, S. Ikemoto, and K. Hosoda: Development of an embedded Sensor System as
Pneumatic Artificial Muscle Proprioceptors 22nd International Symposium on Artificial Life and Robotics 2016
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T. Ishikawa, S. Tomatsu, DS. Hoffman, S. Kakei: Disinhibition of dentate nuclear cells generates output from the cerebrocerebellum,
9th International Symposium of the Society for Research on the Cerebellum Brussels, Belgium 2015

T. Honda, S. Nagao, S. Kakei, M. Ito: Roles of two types of internal models of the cerebellum in prism adaptation of hand-reaching
movement 9th International Symposium of the Society for Research on the Cerebellum Brussels, Belgium 2015

Y. Murata, N. Higo: Changes of hand movements and neural structures in macaques after focal internal capsule infarcts The 39th
Annual Meeting of the Japan Neuroscience Society Yokohama, Japan 2016

Aizu, N. Oouchida, Y. Sudo, T. Izumi, S: Maladaptive change of attention to paretic hand in patients with chronic stroke The 10th
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the acting body part ICME International conference on complex medical engineering Tochigi, Japan 2016
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nucleus after primary motor cortex lesion in macaque monkeys, The 10th FENS Forum of Neuroscience Copenhagen, Kingdom of
Denmark. 2016

T. Oya: Neural representation of muscle synergy in primate red nucleus and motor cortex Embodied-Brain: Perspectives
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awake craniotomy, 1st EMBOSS 2016 Tokyo 2016
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Shin Nagamine, Yoshikatsu Hayashi, Shiro Yano, and Toshiyuki Kondo: An Immersive Virtual Reality System for Investigating
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Mabhidol University, Salaya Campus, Nakhon Pathom, Thailand, 2016

Hiroki Imura, Shiro Yano, and Toshiyuki Kondo: Rhythmic Movement Has Equivalent Generalization Ability to Discrete Movement
in Force Field Motor Learning, SICE Annual Conference 2016 Tsukuba International Congress Center, Tsukuba, Japan, 2016
Hajime Tojiki, Shiro Yano, and Toshiyuki Kondo: Volatile Auditory Stimulus Has Negative Effect on Neurofeedback Training for
Motor Imagery-Based BCI, SICE Annual Conference 2016 Tsukuba International Congress Center, Tsukuba, Japan 2016

Dai Owaki, Yusuke Sekiguchi, Keita Honda, Akio Ishiguro, Shin-ichi [zumi: A Case Study of Long-Term Walking Rehabilitation

Using a Prosthesis That Transforms Sensory Modalities for Stroke Patients EMBC'16 Orlando, FL, USA., 2016
Dai Owaki, Shun-ya Horikiri, Jun Nishii, Akio Ishiguro: "TEGOTAE"-based Control of Bipedal Walking Living Machine 2016,
Edinburgh 2016

K. Shima and K. Shimatani: A New Approach to Direct Rehabilitation Based on Functional Electrical Stimulation and EMG
Classification 2016 International Symposium on Micro-NanoMechatronics and Human Science Nagoya, Japan 2016

Noro S, Ishibashi H, Sato H, Yamaguchi N, Ogawa H, Orimoto R, Mitsui N, Hiroshima S, Anei R, Wada H, Kamada K: Successful
therapy of thalamotomy for intractable thalamic pain. Case report 5Th Mt. Bandai and Panpacific Joint Neurosurgical
Convention 2016, Phnom Penh, Cambodia, 2016

Kamada. K: Stroke rehabilitation using recover, BCI meeting CA, USA 2016

Kamada. K: ECoG-based BCI for motor functions, BIOMAG 2016 Korea 2016

Kamada. K: Passive mapping and active monitoringof ECoG in brain pathology 11th International Workshop on Advances in
Electrocorticography Texas, USA 2016

Y. Murata and N. Higo: Changes of hand movements and neural structures in macaques after focal internal capsule infarcts The
39th Annual Meeting of the Japan Neuroscience Society Kanagawa, Japan 2016

Mohamad Arif Fahmi Bin Ismail, Sotaro Shimada: The Effect of Delayed Visual Feedback on 'Robot' HAnd Illsuion: a near-infrared
spectroscopy study. The 20th Annual Meeting of Association for the Scientific Study of Consciousness Buenos Aires, Argentine
Republic 2016

Yoshiyuki Takahashi, Takuro Zama, Sotaro Shimada: Effects of the visual feedback delay on visually-guided hand movement and
self-body recognition. 22th Annual Meeting of the Organization on Human Brain Mapping Geneva, Swiss 2016

T. Oya, T. Takei, and K. Seki: Functional tuning of rubromotoneuronal cells in the forelimb movement in a macaque monkey Society
for Neuroscience 2016, San Diego, USA. 2016

Morioka S, Nobusako S, Ishibashi R, Osumi M, Zama T, Shimada S: Characteristic of visual feedback delay detection in apraxia
following stroke, Society for Neuroscience San Diego 2016

Katayama O, Osumi M, Imai R, Kodama T, Morioka S: Neural network of dysesthesia symptoms produced by sensorimotor
incongruence in healthy volunteers. A functional connectivity analysis Society for Neuroscience San Diego 2016

Nishi Y, Osumi M, Nobusako S, Morioka S: The Personality Traits Contribute to Voluntary Pain-Related Avoidance Behavior,
Society for Neuroscience San Diego 2016

Maeoka H, Matsuo A, Hiyamizu M, Morioka S: Effects of Relationship and Gender Difference on Pain Society for Neuroscience San
Diego 2016

Sato G, Osumi M, Morioka S: The effects of wheelchair propulsion on neuropathic pain and resting electroencephalography after
spinal cord injury 16th World Congress on Pain Yokohama 2016

Katayama O, Osumi M, Imai R, Kodama T, Morioka S : Neural network of dysesthesia produced by sensorimotor
incongruence. A functional connectivity analysis 16th World Congress on Pain Yokohama 2016

S. Irie, T. Nakajima, S. Suzuki, R. Ariyasu, T. Komiyama, and Y. Ohki: Motor imagery of muscle contraction is available to induce
long-lasting potentiation in indirect cortico-motoneuronal excitation in a relaxed muscle. Society for Neuroscience 2016 San Diego,
USA 2016

Ryu Ohata, Tomohisa Asai, Hiroshi Kadota, Hiroaki Shigemasu, Kenji Ogawa and Hiroshi Imamizu: Decoding agency grounded
within the sensorimotor system: self-other action representation in the sensorimotor and the parietal cortices The 1st international
symposium on embodied-brain systems science (EmboSS 2016) Tokyo, Japan 2016

Hiroshi Shikida and Yasuhisa Hasegawa: Hand Space Change After Use of Extra Robotic Thumb 272016 International Symposium
on Micro-NanoMechatronics and Human Science (MHS2016) Nagoya 2016

H. Imamizu: Neural mechanisms underlying sense of agency 4th mini-symposium on Cognition, Decision- making and Social
function RIKEN Brain Science Institute (BSI), Saitama, Japan 2016

A. Takai, T. Noda, G. Kisi, T. Teramae, H. Imamizu, and J. Morimoto: Learning arm movements instructed by a robotic system
during motor imagery Society for Neuroscience 2016, San Diego, USA. 2016

M. Hamada: Plasticity of human motor and sensory cortices induced by non-invasive brain stimulation, The 10th ICME International
Conference on Complex Medical engineering (CME2016), Utsunomiya Japan, 2016

M. Hamada: Determinants of the induction of cortical plasticity by theta burst stimulation 6th International Conference on
Transcranial Brain Stimulation Goettingen, Germany 2016

M. Hamada: Current direction - Basic physiology and plasticity 2nd International Brain Stimulation Conference Barcelona, Spain
2017

T. Sasaki, S. Tokushige, N. Togashi, S. Terada, Y. Terao, Y. Ugawa, and M. Hamada: Effect of subthreshold paired associative
stimulation during voluntary contraction on motor learning 2nd International Brain Stimulation Conference Barcelona, Spain, 2017
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T. Sasaki, S. Tokushige, S. Terada, A. Yugeta, Y. Terao, Y. Ugawa, and M. Hamada: Influence of the difference of induced current
direction on measurement of corticospinal excitability changes after continuous and intermittent theta burst stimulation 6th
International Conference on Transcranial Brain Stimulation Géttingen, Germany 2016

M. Hamada: Deep Brain Stimulation and Neuromodulation of Neurodegenerative Disorders, Irvine, CA, USA 2016

M. Hamada: rTMS for Parkinson's Disease International Symposium on rTMS treatments Tokyo, Japan 2016

M. Hamada: Physiological Background of TMS and Repetitive TMS 13th NMG Practical Course Transcranial Magnetic and
Electrical Stimulation Géttingen, Germany 2016

M. Hamada: A new therapeutic application of neuromodulation The 1st International Symposium on Embodied-Brain Systems
Science (EmboSS 2016) Tokyo 2016

T. Sasaki, S. Tokushige, S. Terada, A. Yugeta, Y. Terao, Y. Ugawa, and M. Hamada: Influence of the difference of induced current
direction on measurement of corticospinal excitability changes after continuous and intermittent theta burst stimulation 6th
International Conference on Transcranial Brain Stimulation Géttingen, Germany 2016

A. Mejia Tobar, R. Hyoudo, K. Kita, T. Nakamura, H. Kambara, T. Hanakawa, Y. Koike, and N. Yoshimura: Muscle activity
reconstruction of ankle flexors and extensors using non-invasive brain activity recording methods Neuroscience 2016 Annual
Meeting San Diego, USA 2016

T. Ishikawa, D.S. Hoffman, S. Kakei: Intrinsic movement representation in the cerebrocerebellum Society for Neuroscience 2016,
San Diego, USA 2016

T. Ishikawa, S. Kakei: The cerebrocerebellum contains a forward model to control voluntary arm movement The 1st International
Symposium on Embodied-Brain Systems Science Tokyo, Japan 2016

T. Honda, H. Yoshida, J. Lee, S. Kakei: Analysis of motor function of arm movements on Kinect v2 4t Advances in
Neuroinformatics (AINI) 2016 ~ Wako, Japan 2016

J. Lee, S. Kakei: Development and clinical application of a novel system to make quantitative evaluation of motor function using wrist
movement IGAKUKEN Summit for Japan and Korea Science Leaders 2016 Tokyo, Japan 2016

S. Izumi: A new system for exercise of upper extremity of patients after stroke with using peripheral nerve magnetic stimulation
device Biomedical Engineering ecosstem symposium Kuangfu campus, Taiwan 2016

Y. Oouchida: Decline of bodily attention to a paretic limb in the stroke patients with hemiparesis 38th EMBC Orlando, USA 2016
Hiroaki Abe, Keigo Shimoji, Takeo Kondo, Takanori Kochiyama, Tomohiro Chiba, Yoshihide Nagamine, Satoru Fujiwara, Yutaka
Oouchida, Shin-Ichi Izumi: The longitudinal white matter alteration in patients with moderate to severe consciousness disorder due to
traffic accident related brain injury The Ist International Symposium on Embodied-Brain Systems Science (EmboSS 2016) Tokyo,
Japan, 2016

Koh Hosoda, Hirofumi Shin, and Shuhei Ikemoto: Proprioceptors of Muscular-skeletal Humanoid for Constructing Body Image The
Ist International Symposium on Embodied-Brain Systems Science Tokyo, Japan, 2016
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