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Development of sustained man-machine interaction using Biofeedback
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The final purpose of this study is to develop an interactive system that can realize a
sustained man-machine interaction that is a bilateral interaction in which human and
artifacts affect each other. As a preliminary trail to tackle this issue, we investigate the
detailed interaction between the robot system using a biofeedback and its users, and
then their interactions were evaluated by means of their biological signals (SCR: skin
conductance response, SRL: skin resistance level) and questionnaires (e.g., personality
trait, self-contemplation).

AT ERR
(ERHNL 2 1)
[ERESEE EES R & @t
AR ERR 1,100, 000 330, 000 1, 430, 000

WF3e5 8 - REERE: - V7 ha v ta—T 40
B 058 - ME -
X—U—R: A HFTIay, ’"MEFT4—K w7

1. WFEBAES IO % FT7 44— RNy 7T, 22—V DROITENC

NAFT 4 — K7 LiX, HiRORES
HHICHR S5 HET, BIRCHEZHD
HZHBEOFEVN T/ —2a VICERTH
LI ENMBNTWS., —JF, ITETHE, =
VHETA A haryT vl LTERE
FafAT 5 A2 Y H D (Hand-held Doctor,
MIT Media Laboratory, (2997),
BREATHING SPACE, Media Lab Europe,
(2003)). L22L, ZNHDELMR, LA ¥
DREFEOMREL B E LoEEREE LT
MM b, BAa7ay ha— I ZshT
HTZETEOHMINRIZESND. ZDXLH7%
AN OB 233 5 K 5 I —ixay e~ A1

KT OEE MR T D 2 E N TERNZD,
AUETIa BRI EDL T ENEL
W, T X, RN E T 4 — R
v 7RHTIE, 2—%%2U T v 7 RRE~E
SZLEEMELTVAED, LaRy
b 7o 8~ FREETH D EEZEZDND
D, BRI A H T T a BT D EE
WA, WML TLE D RN S 5.
ZOHRTY, IGHEENEH LIS AT 4
— RNy 7B 2 BLBRER OWBLG Y, T~ L
2T T arbe—LEHRE LTH
WHNTWENRNAF T f— RNy TN, 74
— Ry 7T HEROETROMLEFITE ST



1%, 22—V OB EESEIEND D)
LWHZETHDH. OFV, "M FT 4—F
Ny 7\20E, 2—Y% U T v 7 ZREFZITT
172 <, BBERE~LEI Z RN H D Z
tEEZLE, 2—VFOIT7H - SERE DA
HOMERIZ T TR, BER EONEOME
WMEE=ZY) T L, a—FORREREH
\CHEE L22s B, ZHUSxd Dkl N T
DIRDBENERIRT DV AT ABEETE
LEMfEND.

2. WO HB

AWFZETIL, a—FOREELHEML, Z0O
WA LTS F T 40— KXy 7 2 HWN
T, R NTYOROI BN HTH L
NTEDHVATLAOREEBEWNET S, £/
Z ORI, AHFE Tl —Y OAREE 2 1TH
B« SEEFOREETCIERL, Fox A
7C, —WRTE) - FEEEIT T DD}
R L, 2 —FOEREFEENOCHFELNLN
ERIREE & A [RIRFICREER L, WE DA X T
Va TR BRERAIN - BN 2R RIS T
HTAZ L TLEDI AT AERLHIET.
RERFIH) « WBRAY R RN D, 2 —F DRRE
BREUEL, NAET 40— Ry TS E
YA T EuaRy NOEBMENY T—& L,
ANTHOREHIENERETH L LT 5.
ISEEL, AL NI E ORGSR v
2530 varERBTLHVAT AOWKEE
HELTEY, el 277 ay
ZAREL T 5720120, AU O Bk 2 #EEF
TAHZEMMEELRD, F2ThhaEsEL, =
— WA BT arEITH) NTYOIE
HEENZHONWT, AMOBELZ L V{ET XD
T FEDNAF T 40— RNy 7 RERERT
HZET, AVET IV aitBTba—
D BN D Rt & il A7z
3. WD kL

AW TIL, a—FORELHEML, Z0O
RBUNZKE LTS F T 4 — KXy 7 &
T, R NTYOROIBENEfHH5TH L
MNTEXBHL AT LDOBFEEIT.

FPNE, = —IREORREN - WELR 72k
AT 5V AT L OELITH . 2—H
DITENRCSE 2, XL b N TWIZERY fF
Fl AT~ A 7 ED® b EE
L, TNHDOT—XnD, 2—FOHERIRRE
BWET D, Fio, 2=V oz
EREBTSEE) S, 2—FoNEIRES
HET S, TNEONIDIRREIZONT, =
— Y OZEEITE (T ay) AT
OEE) - 178 (A2 ) ExHUSfHT, 22—
PIRREAHIBE T H L AT LA LRSS,

F7, MR L —PREA KT A
T L TRy hEMHAL, vy bREF
DEWENRZ — K L HEE O —IREE
DI REANT S5 2 & T, FOa—PREEN

2Ry NOBWEZFREEL, =2 —WIZL > T
WRHZAI LT TARY M ERAESHED b
VH—L 72D AT L% T 5. £ LT,
Z DV AT AHEYNT — DAREE & [ Bk
L CWD D& AT M0 ERZ1T 9 .
Z— P DOAERIRBEIC OV TIE, RRITHY
7= AT, ~A 7Koo THEET D, B
AL -T, 2—FDuRy h~DEBED
HIE, ~A 7 MhbREOAELZMETSH. =
ZTE, =2—YOITE  HEY FEY L,
2—YFOEH)  BEERARRE, T boOEKE
IZOWTIE T LA, 22— a0k
REIXRER AN « MERM 7R RO A Troskz 1T
. —FORNEIREIZOWNTIE, =—HFiZ
EREEREERELZEEL, 2 TE=4
VITF D, T2 CHERT B ARG S E
1L, I OATHIIE CRIR 21T > T2 g %%
HEHTE O Z58) (SCR:Skin Conductance
Response) # G756 D THS.
FROZ—FIREEZ R v NEIEICAS
THVATLAORETH. 2 —FIREOREME
EEMBsEsRHBELTCaRry b &M
L, =Ry NBFFOEA OEE S Z — %t
L fEEOa—PREXZMHT 52 LT, £
O —PREDBIEE 2 A > ~FOBEEIC
KI5 2T LE2R%ET5.

4. WFIEEHE:
FICHIEIL, 2 —VFOIREEHTET 585
FEEMIAT o7, EBRORANTIEISH 5
2N, —IREE A - HEEL, TOREE
AT E - AT AEBEL, FD
o —PIRAEHEE O FEE ORI 21T > 7=
Z—HFDOHNEIRBEIZ DWW T, RFRITEDY
AT, ~A 7Koo THEET S, B
AL -T, 2—¥FDuRy h~DOEBED
HIE, ~A 7 MhOREOFELME L. =
Z Tk, ==Y ITE  FIEY IRV A L,
2—YFOEH  BEERARRE, T bOEKE
WZOWTIE IR E LV, o—T D4R
REIXRER AN « BRI 7R RO A Triskz 1T

STz,

X1 PBE%E L 72 SCRERE

—HFONEIREEIZ SN TIE, =—HFIc4k
REFHEEEZES L, fixdT=41



7 UTe. 2 THMT 2 ARG SRIERED,

S B DATHIZE CRIR 21T - T R
’ 15 © & ) (SCR:Skin Conductance
Response) #lif5 4 56D TH 5.

ZOHEE, PEICESE L X OEBEMmH
5, a—VORERELZRITS. AMOB
BIZL OB EERITICE > TAHELLFEED
FHEEPUEOEEZ L 527250 THDH. =
— O\ ORI SONT, UTIAZA A
WM T2 2 EnTE 5. ZZCThohnikc=
—YPRBDOEA (E: ROT 4 T HA X b
WX THELLBE[EVE]D, XHT 147
AR MR- THEULIHERY - FEL
BTN AZOWTIE U E L., —
P ONERIEHRILR R - PELH) 72 55 D T
TRz 1To7=. 2B, ZhbDa—HIREE

DR TN, IEEDOFHIZ L > T To 7=,

M2 REHEELRTLISH (ZR)

AWFGETIRET DA AT 4 — KRy T %
AWz A ENIEDA XT3 a
B R b A7 AT, 22— 04K
RE - NHEBIRFE 2 R HI0Y - MR 72 1) C,
TERAICHE SN 2D, Yok a—y
WXL ThH, ZOREEZEENICHET S Z
ENTE S, LoT, a—PREIZHONTH
ERIRRECNTEIRBED E T ML Z TRV T
W, HANFHEEZRET D XD RigKieT—4
NI 5 2 L, 22—V RZOEHTIT-
T BB O AT e TEN 2 B, Vv
B A LR D ZEMTE D RITKE 72 mA
MRHBHENZ D,

IDVAT AT, 2—VREEE, 2—F
DBRBERRIRIZHENTNS D (0 or 1), —
PRFEFL TWDH00 or 1), 2—H DHZE
(0 or 1) THRILEZMN 5D Xn{An, Bn, Cn} D 8 /%
B—2 DT 7 a3 AZ00WT, InilZeRy +
NHET O TODLIRLIBENDOHFEOD or 1) &
L, 2 8Z—0 DA Ry NeiBribds
LT, 8X2 X = TCa—PDIREEZHEET
5. Hlzix, veRy MUllOA XY MZHONWT
X, BlZIE, BE LN LEEZRENT SR
v MZOWTEz 2L, uiRy MBNEAEIT-
TWAIEAE D Yn 1L, 2Ry FOFREOH)

TEOFEDH A W5 (0 or 1). —HIk
BBl HOWTIX, 727 3 Xn{An, Bn, Cn}
ARV R Yn OfAGDEIZE - THEEZE
179.

B ZI1E, aRy RBRFEIELRNLIEZREN
LTWABHAITBNWT, =¥ Ry bo
FEEE A BE L BV TV 8E, Yo=1, Xn={1,
0, 1}&7220, ZoFa Ry FOWELEENIT
BURDFEEREZHEFFSE S, LovL, 2Ry b
DHEFELTWDIHAT, 2—FReRy ho
a2 BT 6T, BERE o
=8BETIE, Yn=1, Xn={0, 0, 0} 720, =
—FRe Ry hORFEEB LD RIES %
WEAINEE S, #il21F, 2—Poxk U< TR
ZZATVWETHL?) R [2bbaTEIEX
W] pED, 2—FOEEEBRWET S LD A
ROBNEZE T LI RV AT LAEZMEL
F o —IRREE 59 D k5 L L CARMF
ke Ry FEHEAT L, T—ReE
(Tr7var)) & IXReoitd) (1~ h)]
EDRMAEOS X %2, oo N T~
KBeEw25 2T, flziE, m—2obA4— kX
—ay, U7 —ERA, a—FDOXRY
BXETDH G =V N E~DOIRHY
AETH D EB 2L, 2—REZ( 5T
HRIGNRES AN E W FIEEZENL
T, 22— ~DOXENMEIE & 725 B ~D
SRR E D,

B2 vaRy b~DRA R & A7)

L L, AR TIE2—F 0N - NER
BEVATASHL, Y7 U2 THICTE
HI DL 0Wolz FIEERRET 2 Z LIk
L7223, aRy bOIRDEN~DOZHIZ DN
T, 7 b A TOART, ERICLD
FHE AT Z LN TE ot £, Sk
RoRy FORLIBENIHISTETE ST,
FliEERE L CEMEORHKRIZITR> TV 5
2N, —PFIHEHLTH S I BHEREIT O
WZiE, PN D.



JEEFIB S EMEEED DL TEE LT
Wb, ARIFFETRREEND VAT ANRFEIX
N5 ET, FIC T — R AR L
Ta—V2XEI o8- A 72— RA
VAT AOBFAANRRE S, £, ZOH
WHRIKEDZ LT, a—VFOMEEZ 5T
BRx T8 2 BT 5 X ) RIE AWV AR
RISHAMHfEENSE EEZLND.

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERFZE 3 12
ERN )

dEsEam s G 14F)
BT - AR E HCL, A THRERS, &
#tiE, \Vol.27 No.2,pp 97-101(2012).

(&) (GH8 fh)

WG, TEAHERR, R RS ARG E)
Z Tz BORPIE O S BEREAM, 5 LB
HRTUHATA VA R E =T
%S, A, 2012-EC-25(6), 1-4, (2012).
(201247 A 14 B HAEKRZ)

AL, BUGHE, I, NERERE 2
J ARG B & R R BRI 2 T2 2 ROTEET
ETVORE, HRLABIGRE S VR T A
2012, 75
(2012410 A 6 0 dcifiE K5)

Rigrs, MUHHE, /NEEME: E3-player: SCR
R LB RESEEE S X7 A, &
WA, A VX T2 32018
(20134F-3 H 1 H  HARFARNAR)

Akira Imayoshi, Nagisa Munekata, Tetsuo
Ono: Robots that Can Feel the Mood:
Context—Aware Behaviors in Accordance
with the Activity of Communications, #&
e ,  International Conference on
Human-Robot Interaction(2013).
(201343 H 4 H  HARFARNAR)

Takumi  Shirokura, Nagisa Munekata,
Tetsuo Ono, E3-player: emotional
excitement enhancing video player using
skin conductance response, =r @t B ,
international conference on Intelligent
user interfaces Companion (2013).
(201343 H20H v =T~y TNT 4 —
FRTAY L HE=T, TAUD)

Akira Imayoshi, Nagisa Munekata, Tetsuo
Ono: “Augmented Social Space: Robots Can
Generate Context—Aware Adaptive Behaviors
According to the Activity of
Communications,” Z#&#tH, Proceedings of
the 2012 IEEE/RSJ International
Conference on Intelligent Robots and
Systems (IROS 2012), Workshops and
Tutorials, TW8_0011, ISBN:
978-972-8822-26-2(2012).

(20124210 H 11 B  The Hotel Tivoli Marina
Vilamour, /L KAL)

T. Nakamura, N. Munekata, F. Nakamura, T.
Ono and H. Matsubara: “Universal Game
Based on Traditional Children’s Outdoor
Games”, IFIP 10th
Conference on Entertainment Computing
(ICEC2011), A ®EA, Vol.6972, pp.59-64
(2011).
(2011105 7 H
1))

T. Hishikawa, A. Okayama, N. Munekata and
T. Ono: “Humanoids that can feel the mood:
Realization of smooth
between humans and robots using “tweets”
produced by Talking Social Space,” 11th
IEEE-RAS International Conference on
Humanoid Robots, %% #t A , Workshop on
Human—Robot Symbiosis: Synergistic
Creation of Human—-Robot Relationships
(2011).

(2011 4% 10 H 26 H  SAVA HOTELI BLED, A
2AR=7)

International

Simon Fraser University,

communications

(X&) (G0 )

(PE &R EEAE)
Ok (Gt o)

Ay
I
MR
T -
g
HFEFH B .
ERNS DR

ORI (G0 F)

Ay
FEE
HEFIZ -
T -
i
BAHFHHE
ERNS DR

(£ Dfth)
o B
http://www. complex. ist. hokudai. ac. jp/
http://chaosweb. complex. eng. hokudai. ac
jp/biosignal. html
http://costep. hucc. hokudai. ac. jp/costep
/report/article/510/



6. WFZCHHAR
(D WFFEREH
B H (MUNEKATA NAGISA)
ALHEIE KRR - A HRRARERE - B
WFFEHE % 30552351
(2) WrzEsr
C )
WHEER 5

(3) HLHERTIEA




