(®)
2018 2020

Development of communication support technology for people with severe motor
dysfunction by fusion of real brain with artificial intelligence.

Hasegawa, Ryohei, P.
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We have been developing a brain-machine interface (BMI) system
Neurocommunicator™ to support communication for people with severe motor dysfunction. In this study,
we examined the feasibility of a hybrid BMI by fusion of real brain-based Neurocommunicator with
artificial intelligence (Al). We worked on the following sub-themes to achieve this goal; (1) needs
survey in communication situations of assumed users, (2) development of a module to grasp the
context by voice recognition of talk from the helpers/family members to the users, (3) development
of a module to propose message candidates according to the context, (4) development of a module to
select an emotion for a selected message, and (5) development of a module to express the emotion by
a facial expression of the CG avatar of the user.

Brain-Machine Interface



B X C—19,

1. HFERBYFIOE R
HEAT M D AR S 0 ik
AEHREE S R C Il B RE
WCHEREELZET HE
DWENEEGFET D, Z
@ijﬁﬁb@¢ X7z
& 2R RE O RE N HE BE

75§Tt%"f“%o7‘:& LT%H
ﬁ@% ﬁﬁf ﬁTL

&kaié%Eméw
WA N DD, DD

kHﬁé%@WEHT&
<t Loala=l—
YarybARAHMERY A
R S~DERPMR B 72
Mo T2V (GEHR L DA
Wr7-H7=9v LTLE S (™
D, bbAA, ERERE

F—=19—-1.

Z—19 (Fm)

D iemm: EEEEESVEOERGEXE
HLEHNHRATES
HBEENIBE KT 5L

gt
BLEYEVEYTS
SEHLLTERRS

rELPALADIRAE, |
X RIELDRHR =>MEENY,
XNhEDEYE

>MEENHE,

EALCTH
4 BASNEL
(ERHRCREPDEE)
X KAORE J
&T

SEENHRRERE AV E
PR M } :
| 5T >
RN : »
BIREERE A E (2, TEEOH, X TEBEOH ) A ETLTVS!

&F

NHDOMZITRETE W, 20 L ) ICHEEEMEERESWEIZBW TR T L TEFOE) <
EFEOE | OUGEZ HIE L, 2 E Tl bEEERERES WE OB EGZEEZ XRT A & LT,
FRATIEBIEHE 2 WO T HABR R S R A B A T T & 72, Bl 21X, Fiko—fHodhx %
MEE L PRELE Y TRILT AT VAL AL v FR, TOLIRAL v F &N LTA/
a2y ECEKERY 7 by =T EBRIEL T X%Toﬂﬁ¢6/X7A%i&Loo%é

ﬁ\éﬁ@ﬁ@%%ﬁ@ﬁmﬁ?Lf@#ﬁé%%%ﬁﬁﬁ&Agﬁwﬁﬁﬁﬁﬁﬁﬁﬁw%

[T OAEE DOBRAFITEN TR Y . AR A HF SN TN D
Z DX 5 7RIS

BT L. BRIRRHIE O FERC K o THRAA X7 b &2 52 TET,

BT, W% ﬁ%%iiibtf%;~mnzn%# 2 —@®] OREHE

Bl AEOEED &

ﬁ%#éﬁ&th&%“r$%%@%mj%F%ﬁX4y%Jprmﬂﬁt THOREN DN
— F (NEOELELHE) OO bNba—P—NHFLETH LD —DE R, 6 TAEZ—DT

=RA—TarvEEIANTE
TLE (40 1) OBESALTFENSOBMWEHREIC
SEEER & F RS B 2T T& -,

FICE > ThN) LT S RET D2 LR
J& T4 oG L,

<hd (¥ 2), ZnFE
BEE DMERE

ZIE TORIETIE, @E B Lcm oy MR BRI G OB IR A » P e Lo gk

R 7 Nn— R =7 & @ik - k5 TN & i

T AT NI AL EDOIEMY 7 by 2T

WA, B3I 2a=7—vaZRIITO ZENTELDOT 7Y r—=a ORI

TJEPAT - T 7o (BERERF 6 1FHUS) . BRI, A%

BEaRHETE5X91C92570

BT —EORIRCTHE o — K
WL TIRREINASFHHDORA vE—I b —2%REFNE LTS
FEERERHE LTk B R —DISERAA v FITH_RTERBIIZ VD, &6

s INEIFTYH, xE
SRR E

2, SIEM YIRS AR vy =AY AT 4 ZEAL

oo TOVAT AT, RINCKER AT I —TEDOLIRFATDRA =TI TZ0)

92) B2 MBI LB B REEEE l

L Eeafa 8o = A

TUAHK: 2010638, BW: 94
A3 EHN (R

@ Ay -V DBEHEIER75YY2 L BEEAMYFTEN,RR

{5 2E52012)

O RgsgEtRIAAY K
#7&:-—*1’—&%%

oy b7, 9-( SRYX
BEERITILEIL LM
(Hosegawa & Nokamura 2016)

ALSCCG Zori
B EEG <k
HRBEDEFNHE I"JJ:E BfsL. %mlbkl’?”tﬁﬁzﬁxﬁ

Y/ ERARTE-PLIE, ERREFEIE2013)

RIIETE KD O 21
DFR TR FEMRA
t—UEERDS L DI
Teo Bl ZIX, BHOMERE T
RO T | ZRATER.
2%5@%Efd¢®&

B9 % & oD fEl
@¢TF RENDIST | ik
5T LT3HZEHOMRET
RKBOEFIZE L TH%o
MDOEARED 7273 5 [/
~OFEIRY | RS, T
WX -oT, TEFIZEERDY
EIbBEETFEN &N
FSRWA vt — A A
I THERTEHDTH D,
TB=oao—uaIla=4
— X —TIL 5B EN



DU ay MEHZITHY OB ORZ — kil AN Tns Z ik T I BEED
& DOFBPUCE S B RFERFIL 3~5 70, 3 ORI L ZPRBITRMZ & O THH 20 BIEETH
b, Flo, EREINTEA =V, RNY I VEHEED CG T = AO AN IZEDE I ANTE R
EOREHLOEY 7IZL-oTT7 Ly R —IZRHTHZENFRETH D, T TIEE Mo
Ry RDOTANRE =L THAFTIvIRT 2 AF v —¢ L HITA v E—VEREZ DBV AT A
DEANHFEHR LT,

PR A v — VAR AT AMMIRETE, 20X IR FRTHNIE., FIZIE 8 IRD 3 B
DF —Z_XR—ZATL, 8D IF|THHS2EHDOA v —I2F0OBB L TBITHD T, BEH
WL T HNEOBECEARAN e ERRBORIE R X+ I NN—F5Z 08 TS, &6
(R DOFCRE S A O I A E OV 0k Y 7 (T2 IR T 200 e CRET 54
O, FEEOZ VRN (FEABKOSEAITHO EOMZ X -0 MEETLAHE) RELED
B ENABEIZR D, L L, A vbE—UF = RX=ZANREKMTIET DI E. ORI 5
HHEO—DOERET-OIZIT, BHEREEEEZ T X THEBEL T AXLERDH Y | FRIKEDE X
DHEREIE L OEMO [B-%20 | BEICITREBOAMDB KIS Ro7 0 BARRAE A0
THZEDRRGIBTX D,

2. HEEOAM

FiRL7e k912, A v =V OBERMEMERIZAE S IR AESE R 7~ 7" O & OMiFSers £ DK
FTOMEEfRIT A7, AL ClIma—maIa=hr—F—Da—F—ThHiHAMOU T
e, THEODIELWREEZZT TS ALHELZMA LIZME a2 2= — g U HFO
FHLATREMEIC S W TG LTz,

Fa I ADPLDORBRICE > Tl EZHICHZTHEL I E VW) 2R Az
== a VBEICBWT [ERE L] & TR ZEHT] &V ) ZEBRErndbiahn T
XDH LI TND, TN K - THIEOEFED INRE FFE L DD, ZDOARD 2 3TH Y #5
HA =V REDEONEBRNENPRZDL, HYDZOROSKHEBIZEbL~YyFLTND L
DEBRBSEENI T RAERATHND EHESND, bHAA, BEEIEEERN WV IZB T
b SCARAEIRBE ) MR STV T, BIFEEDEZED SUIRDMAI NN D> T DD ThiuE, B3 &
Ay —VREFIMROLENTWNDIZT TH D, L, TNNEBLBEIE L AT LTS L7220
[BY, ZDA =720 EL ZOIIEFRR00 | RREINY A7 4 & D I g8 % o]
B IS RN EWNTF RN EIC D, — ., ANLHREZH#H L-e Ry b LIETF v v bR
v MIRFEEZBEICENETCLE I &, REXABTHOIXRIZIHR ST A v E—VEBREIENT
XL LTH, ZNBAMT L ADOKRFFLIZY vy F LTS EIFR S 220,

ZTOBENOLE 2D L B L 25 01%, SEEO SRR £ TIEI A THEENTTV, SURIZE 9
LA v =V DBEMERKVIAALT 5 2 TREWIZZ—F— (U TV BDESEFORED
W2 b DEBRBEZENTEDLIIICTIBREY T LTKNDZETHD, DX ATH
BEOMEICL T, Ave—VOSME2REE LI F £, IMRMEHAT v 72 8msE-0 | fig
PREEA I TS0 T2 2 L2 IMRICE 2 BRBEEZIT) 2 ENAlREL 22D, ARFETIX
ZDXDI R AT L AT Y » FALBML] EFEOY, BAFOFIEC L - CRIEBIR 21T - 72,

3. MEDFE
FR U7 B2 ENT D720, AFETIIALTHESTFICBWTHN ~-EREA L TWnAHF
FRSEREINICEH L (X 3), BARMNZIE Z oA 2 B EEIREER N W E T3 L CHRIESZ
DOMONEERFE LT A v —JIZEENDEX—TU—F UREFFET 2 HEE) #HET 2
Z EGZJ:O’C\ —a—H
aI o= —H—DKE S 24 = AW S S -
By R — DT & i% 3) Bgsi: ALEREED N SLARIBIRIZ ICRGE TR BRE m
ACBW TR BIREMO
AyE—VL LRI |y
Z5hmaTr Iy —y | (R
‘A ENTEAHLEOIZ
VAT LEEEA LT,
Bl ZIX, EEN TS5 HO
RIRIXE S TIn2) &
WOHOBEMELTEZLET
5, WERIE (S EH O
2 EREDOA v E—TUT —
FR—REky bLl= , - :
AR sty YT o N . :
—) T, =—¥—ix & Poress) é_?/}\

‘/9‘2\ E%\QE’@H%?&@T}{ | (/\{7“,/"//5"BMI) ¢ TSR N :
l ! !

(g amum
’ﬁ Fp e

2 k> CRAOID A A ‘ :
ol 7 i oy [ R TOA e~ SRIREAT Sl R L BRI L TR




T3V =%, I OIZEEOREFHOREE (TRaBRW] & HERTED W) 72 E) A
XN E N, ZOHNTIHERRNE 2 BV IKTOT, HL1EHEZD 90%DMFHEE T
B CE 5 L LT, 2 Bl CMGICREI TE HDMEIT81% (0.9 X 0.9) L7Z2o>TLEI,
IR L 3 R THIVUE, 3 [k CHMGIZK TE DMERIZS DI T L, 73% (0.9 X
0.9 X 0.9 &7, ZXIIKL, A7V v REIBMI TiX, M#EEOL Y 7OHFIZEEND

MAFH] EWVWO 7L —XEEFET =X ORPLFEE L, BEMICREBEETH D TR 1T
TY—ZRBAIENTED, THTIUL, 2= =020V TV TIT O BIUL, KFHOFEE
S 1 [EE ) CTHELO CTHTREIL 0% &R0, A vb—UERE TICHERRERCEEIRO
URAZ H#RIBIZEGTZENTEHDTHD,

AWFFETIE, 2D X I A7V » RBMI AL ZFEHT 572010, & LTHEEL—F—Da
a=lr—a VEEICET S = — XA E ik IS FE DWW TR OB A 2T 5 AT
HEEE Y 2 — /L ORISR, EOICIMRICIE U EEA vE— Y OBEMERE T 2 AN LHEEEY =
— VOB EEmR LTz, £72. FOLI AT Y v RRIBMI Ox—V VT o 2m ESEDT
AFT7E LT, Sib/FHEEA v B — U EIILITRINT LM BUL £ = — L OIS
v —UEREFRERC G T NE —T X Z —DO8HE DB DL LT 72,

4. HERRE

AWFZED BHIERIZINT =Y 7T —~ 2 L DI EER R AT 5,

QN ERBICRI LA v =T — X ONE L ZORAEVIRICE D DT I —1b

EREM (24 4) ROMEE—V— (EEEIEERSVE) OFKE (204) Zxtgl L
e 7 U7 OMNE) ICBWTC, MABEERESWA v —Y (BIERNTHLINRLEE LHEESH
HHD) OFFEHE, FNHDO A v E—UNERINARICE L CHREZED -, ZOMRE, 3f
EE DEBEEMENFIRICE > TERSND TIRSCHLE LR DA o=V DT —HX—A0H
DR, BIpoTWAH I ENRELNII -T2, 72720, MEETHEL TWAI R/ A v =D
EHHHZL ., T TIEFOLI>RERZTICL T, UREAELS AV T LD 3B A v —
F— R (64 RS 8 A v—, EF 512 fEKE) OWEEITHoT-,

@ &Rk IC X D WRDHRE & Z NI L DRI A v v — PEMOK Y IAF

TR LI 3BEBHIA vE—VF =2 R—20 95, [EREOCNEICET AR T IV —ICRE
TH20Ey. 2EV 8O0 HT IV — (R ICHEENDK8 A vE—T (BF 64 FiJH) I
B LT, XREHETDFHMNVICRDF—U—FE2HEST U ARL, BFEAHBTY2—
(LA Fa AR USBHERICE AN~ F T =7 XA 7D [VoiceMagic USBJ ) Ik > TA vtk
—VEMZ RV IAD D KOV AT ATFEE LT,

B AEEH L EFRRERE Y 2 — i, 1 BB U TREFRE/R F— U — NS 100 FEIC
[RESNTEY, BHZAF—Y— KOty M2 EFRIEER IS8T 5001, LA ba N
DEFT —H_X—R2 (BENDOEBRIZ K DIHGET — X OBGEH) IZEEND VA R0 LRRATL
) ZTA—I—BRGEEEIEEZ LN EWT R (FFT —XIZRWT L— XOFREEIC
IFREE A CRBFERGEEBROMEKEPLE) , ZORDOVICT —F RXR—RIHHEIN TV DL E
FICIRD D THIIE, F ORFKEEEIL 72 0 BVl & 72 o> T D (TSNR20dB TERFER 98% LA I
A http://www. raytron. co. jp/products/voice_module) , F7=. BFkF— U — NIZHFHRIIZ ID
BEBHEIEV DT TEBL ZERARERT-O ., VAT A%, MEEEORGENTICHEEF—TY— R
MEENTND Z ERF Rk TR SniE, 20 1D FFIZEKSNT (2B D) F 1R
EOSHRA 7 TV —ORFENEHBICRHE L 72 5, MFEE D LARFT—T — REH L THLH 2
JE i AT iR S BRE S N D F TOMERM G 1~2 8 Th D,

WA Tl Windows OS R—ATY 7 b =2 THIZF—TU — RERETEDIHDLHDIN (V7
kX2 7 #8 Pepper OFIIENZ WA B 7 12 77 & [Choregraphe] 72 &) | Z#kiEndH 5 —
FF. BRI WEIRER H D (< ETEMARRER+ A > 2 —3 v MERTH Y, SkdGE
DOEMITH D EBbhD) |
Q@ISR MIC L 5 ARDIESE  (PlRAIRED

RIECHFAITRE SN DIESTHEERIT. WD D TRE | ITEWVEEZ M5 T 0 & LT
LEEDO YRR T -0 E BN TWb, 20956, SO FOFRIEHE A2 HET
DEHFICEE LTI TICBHRCERER A TEY | EiR L7530 & RIS, 6 OfF#
WSS UROEFEDNFREN BRI LT (VY7 by =7 ZA 7L L TiX ik L7z Choregraphe,
N—= Ry =T XA T LTCEA bv AT~ 7 THVC-P2) | &bz EE) DSk =
W, Bx, By, ELAH] OAFREOTFENAEE) , WIS —EDORRETH A 7 HBIZE -
o xR OB D RIEOFRIENFRETH o 72, 5%, EO L) eRFITH L TED XS 2K
BAYE—URIARIZIH > TOEICE L THRAEEZITV., A vE—TVROKVIARITIEAL
T-nWEEZTND,

@5 % D HH

A RIOFIEB R O RRIL, Ak, EEEBEEERS WE 2 X5 L U7 EREFERIC X - THRES
22—V T 4 ZFHliT 25 TETH 7N, 2 @i 2 Y5 IE OB D 5EhE 2 ik
ST, Gk, T F UHFREOW K EORIEZBE LN HRIOBREZRY o EBZ 2T D,




8 8 3 6

HASEGAWA Ryohei P. NAKAMURA Yoshiko

19

Properties of the Event-Related Potentials during the Target Selection Task 2019

Transactions of Japan Society of Kansei Engineering 89 96
DOI

10.5057/j jske.TISKE-D-19-00033

HASEGAWA Ryohei P. NAKAMURA Yoshiko HASEGAWA Yukako T. SAWAHATA Hirohito I1SASE2019

Neural Prediction of the Target "to BUY" or "NOT to BUY" by the ERP- based Cognitive BMI. 2019

International Symposium on Affective Science and Engineering 1 4
DOI

10.5057/isase.2019-C000043

HASEGAWA Ryohei P. NAKAMURA Yoshiko HASEGAWA Yukako T. SAWAHATA Hirohito 18

Modulation of Event-related Potential by Purchase Intention 2019

Transactions of Japan Society of Kansei Engineering 105 111
DOI

10.5057/j jske.TISKE-D-18-00047

HASEGAWA Ryohei P. NAKAMURA Yoshiko ATOBE Yuumi TAKEHARA Mayuko 20

Development of the Cognitive Training System by the Event-related Potential 2021

Transactions of Japan Society of Kansei Engineering 49 57

DOl
10.5057/j jske . TISKE-D-20-00034




TAKEHARA Mayuko YAMAMOTO Hiroto HASEGAWA Ryohei P. I1SASE2021

Development of an EEG-based Cognitive Assessment System, "Neurodetector" 2021

International Symposium on Affective Science and Engineering 1 4
DOl

10.5057/isase.2021-C000032

YAMAMOTO Hiroto S. TAKEHARA Mayuko S. MATSUMOTO Narihisa HASEGAWA Ryohei P. 20

Construction of a Classical Music Database for Research Purposes in the Field of Kansei 2021

Evaluation

Transactions of Japan Society of Kansei Engineering 205 212
DOl

10.5057/j jske . TISKE-D-20-00070

HASEGAWA Ryohei P. TAKEHARA Mayuko S. YAMAMOTO Hiroto S. in press

Feasibility of "bSports" as an EEG-based Cognitive Training; A Report on Competitive Fighting 2021

using the Robot Avatar &#8211;

Transactions of Japan Society of Kansei Engineering 1-11
DOl

Matsumoto Narihisa Mototake Yoh-ichi Kawano Kenji Okada Masato Sugase-Miyamoto Yasuko 17

Comparison of neuronal responses in primate inferior-temporal cortex and feed-forward deep 2021

neural network model with regard to information processing of faces

Journal of Computational Neuroscience 1-7

DOl
10.1007/s10827-021-00778-5




19 7

2019
Brain-Machine Interface
2019
BMI
2020
2019
15

2020




NEDO Al ROBOT NEXT

2020

2019

2019

2018

2018

20

2018




2018

2018

2018

NEDO

2019

2019




Ryohei P. Hasegawa, Nakamura Yoshiko and Mayuko Takehara

Development of an EEG-based biomarker for cognitive assessment.

43

2020

Mayuko Takehara and Ryohei P. Hasegawa

Development of an EEG-based cognitive assessment system: using a spatial cognitive task.

43

2020

22

2020

Ryohei P. Hasegawa, Mayuko Takeharaand Hiroto Yamamoto

Neurodetector as a Mind Switch to Find Mind

Research Studio powered by SPARK 2020 International Symposium Online.

2020




16

2021

15

2021

Mayuko Takehara, Hiroto Yamamoto and Ryohei P. Hasegawa

Development of an EEG-based cognitive assessment system, "Neurodetector,"™ using a pattern recognition for detection of
event-related potentials.

The 7th International Society of Affective Science and Engineering (ISASE 2021)

2021

2020

391




Hasegawa et al. In: Takada H., Yokoyama K. (eds)

2021

Springer

169

Bio-information for Hygiene

2018-136723

2018

= EB 2020/11/24

BMI
https://project.nikkeibp.co.jp/mirakoto/atcl/robotics/h_vol42/
u (2020/07/09)

https://jp.sputniknews.com/reportage/202007097597278/
= EB 2020/01/18

SF
https://robotstart. info/2020/01/18/nurotech-nedo. html
u 2019/08/08

[ ] ISASE 2021 The Presentation Encouragement Award
https://ww. isase-ke.org/conference/isase2021/award

[ ] Research Studio 2020 powered by SPARK
https://ww.s.hosp.tsukuba.ac.jp/t-credo/tr/research_2020.html

m Global Tech EDGE NEXT

https://ww.sanrenhonbu.tsukuba.ac. jp/edge2-1-7/

[ ] Society 5.0
https://ww.city.tsukuba.lg.jp/shisei/oshirase/1008320.html

Grand Prize

2020/01/07

2019/07/25

(Matsumoto Narihisa)

(00392663) (82626)

(Hieda Ichiro)

(10357832) (82626)







