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ITACO: Constructing an Emotional Relationship
between Human and Interactive System

Koner Ogawat and TETSuo ONO tt

In this paper, we describe the ITACO system that is able to built an emotional relationship
between human and interactive system by migratable agent. The agent in an ITACO system
is able to migrate into interactive system within an environment. We carried out the two
psychological experiments to verify whether an ITACO system is able to built an emotional
relationship between human and interactive system such as rabot and table lamp. As the re-
sults of experiments, we could show that emotional relationship gave an influence to human’s

behavior and cognitive abilitics.
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CC(10) 8 2 0 10

ZRIEL 72, UTIo®M% Q.1 LRBT 2. Ko,
FIFHFEICBOYT, Tafy ML T Tt By
T2, t) MY L THHERL T D
CkoTafy FORFEZEL (EBT 22 Laves
e E ) DEBFEL 7, UTZoRl% Q.2 L 85T
5, B, CCREDBAT -V iufy A
BHIL Svicn Q1 i EC £A0BBREX T FY
LTb 507, $HRBORTF2BYL 0@,
WERENO Ry FORFERL O LI niFHcBo
BEBL I,
34 EH&TFH
B#1 =—Px > buRy FABBIL 7 L BT
B eTES
TFH1 Q1 DEEY, aKy b~BML7. =k2
Bf2x—Lxvtdofy bABYT3Z Lok
DN HER & Do BRI X oT, BB
EDRABOIFEE ALK
P2 EROWED S, EC R4 BT, BRY
BE—=F—DAL v F2WB LI ITHIPRX
na, —H, CCHRHIE LTI, BREIe—
T—DRAL v F 2SRV E, FHCBS kW
BRFHBEENn3
3.5 RROBE
R1BBROBEEZRT. Q1 D8R, EC &0
10 Ath 8 ADHBRENL-C 2V IO Ky F~B
oL Lg% Q2 DR, ECHHETIZ 10 A
10 ADBEREN, CC &#Tl 10 A 8 ADHER
Y, oRy FOREE Buks, VI boTh
BEELSBRAL L Z L0800, BROMT 4R
LB E» S5, EC AT 10 AR 7 AORERE
ME—F—% ALy F2YBECIFWHB (R 5
E), CCHEECBTIRAL vy F2E3 L v 5
KB BBRE R BBET 52 LasTERdot (B 5
£).
3.6 RROER
BEORMREREL RBECR->THEBT 5, K3l
LBl T Q1 ORR> SRIPHIHLFE NI H 2 3,
Ihi, EBERAVYYS 7 a v EfFoTuiia—
PV b, ABRESRBETO Ry hABIL 7
ERATBZENTERILRRLTVS, ZOKER
HRA DT> TE/ITACO > A5 4% {fi- 7B

BOTHBEES R T w340, b3REOESENELZZ
DEIEMTEZDTEL D EHELEY,
BB 2 1B L T, RBORTF 2B B
5, HRERZI SV O Ey PABBLED
CEheRy FORFOBR LML, 2OIBL
HECH 7Tl 22 LB s, Q.2
DRERPS, WHRMECE ZHBEID Ry b St
EXERICREMT 2 LT E, Ll COE
FOBBMERTHICBRS Z LMo hhote, AR
BREFBCRIN-BERE2EET 38552, Wi
W, H2AM (Slirhih 452, LBFELE
£V 5. COHRMOTENLERICH>TORST 3 &,
MA>THET, R TMDEFA, L) Yes 5 No
DEIIRBESS. LhL, O (Saisrbs
DETH?2; LOIRFHOAD SN TV ERELZDOT
Bl AR T ES V) tnwd 2 sths, B
VLRI, CORBCRBIRCHL CHEEA KL
BLuHINEFOTCHABZ LIS, D5, B
B2 Z DICEMTRZITIRZ L, Pl L TR
RE#X CCRB E5RIET S, L WITBTH2L
EBRBTIEMNTIES, ZDEIRRELTALESD
TbDERRL, BHETLZZLREARLL (XSS
TRIAE X897, KEMCR, oRy M2 "o
BHAXKpBoks, & UIRIEL Tk, Ll
EC RHOBRER L — 5 — DL v+ 22 L5
B2 EMTER. COBRBREL TV S
LiE, NMEA V29254 73 25 LA OBl %
EbonBREREC LIk, ThARLLVE
RaNFEIRBINL L EL 3,

4. R 2: TINS5 FDOBE

RABEFHB BT, Z—Lx v 5 -7 5
VINBHT B LIk D ERELF— TS LT,
DIEHZ L b2 BREE Z L TE 20>
PEBEEL T, ¥, BEROMEINIEEL 29 Th
VBATHEREOTHOBRAICE 2 2B LRI -,

RREBPREL ERECRAEBHIG, n~P b
DEPFOEENKEVETH S, SERL YAV~
L—Yr v MRER12 LG FER BN 5. BB
1 TI=Yx Y FOBBL 720y MobRREMS 2
e, T—YxrviiaoRy FOEPIOLEENE



room A hailway

move
door doof\
subjoct
D operator
dosk lamp
desk
room B
camcm% monitor
operationg room
He KRB

Shie, I TER2 T, SENLREEISCE
WIYTIANL—Pa v P IBET 2 RMEREL .
BERS, AVIIIFATVRFLLELTIDRRY
FRBEETREF—ROTEIEVLEDTH S, RAQ
HREIICBWC, —Yxvb2ofy FBljse
Al hERELu Ry b LM, BifELD
HoBBER Z Lt 2OKR, Bif:L
2o ERIREREORAL LTl EBE 5 X
BZibhote, L, BAELI—Yx VLD
Mlcgibn, Btk L biolithe7r—7N 3y
FABET 3z L TE, 2OMBRBEREORAE
AT YRR 5 AL Lz 5, ITACO YA
FAZ—BERA VI IF4 T RTF L EDMICKE
e L oA REL S LATELLPHEINS,
4.1 RRFYI1Y

ARz, HBE LR T~V 2V P WT—
TNy F~BYL 7R, =S PWF—TN 5
VINBHLLBERT A EMTEDD, TRER
BErr—YavyioficEring BEzLbio
7T~ TN v S EDENBET A LItk D,
HREOS VIR T 5 IRA\BICE L EN S
LI RHMIELE, BRI, -V PHT Y
F~BHL 78, BRBHEPSD 7 TDRL Y
FRYPOTLHEZ ) EIFEBRCHLTED L) &
a2 ad, ¥i2oBR0LEE/LE BRI
ko TRIEL ., KERICBT3—Y v b on
BBz, SEBEENC IR AW LS —aiERED
AhrHEiERNoNEcH 2 (B 7).
ERRA

AR, AZOMRBRY, HABHMOETICT
R 72, ke, WHONERT) FRE A 2HEE
BOET, Fhe—Sa Vv bMF—T N5 v I
BT 2ERE B RPREA, ThENTEL:, M6

BB =PV rDLIV¥ 37574 7S AT LMBE (PC 55
YxF7 371V PC)

: it EJ[U.mm-w.m R ;
9 =YVt BAVIIIF4TARTLBE (V2T
TN PCHOF—TNFT)

CEBRBOMTFESR T, BNONERTI Lb0R
BEA L, ZRoREETIERE B, 4§ 2HE
RT3, ZRE A KENEORdDF TLy F PC
MEBIATV 3, BEEB - B
T3HDOF—TNI v IBABINT WS, $f,
HERE B IR LTB., BRECR, Moy
Ly P PCEZEHLTLEo7:,

B &
SEMBEBIBYRL—YV I OBRHEIEL
THTD 2 &tf 23T 72,

FESAE (EC) =—2 =V M BHDY 7L v F PC
POF—TNF v BT, 20HT—TNV
IV THETT 5.

Hifl%t: (CC) ==L =V FOHD Y7L v  PC
PEF—=TNG v T~BYRETI, F—TLIV
THRETT 5,

#® B E

19— 23RETORFEE 04 (BHREL DI04

T0) ENRUCEBEB A0k,

4.2 ERFRE

(1) SEAZ, WAKICTHCY 7Ly F PC 23
FLFL—F—2HTdHW, HREA ~
RT3,

(2) SEBEA T, "BRPRIOEHANICHE XY
S5 —LBATTEY, 208, HE~BY
LTHSWnET, 2DPAL IV TRIDF YT

— 14—



Condition Q.1 Q.2 Q.3
51 1.9(1.45) 34(1.28) 33(1.54)
52 1.2(1.60) 1.6(0.80) 1.4(0.86)
F=138 F =253 F= 072
ANOVA results | _ 196(n.s.) p = 0.129(n.s.) = 0.006(**)

29 —DRATNET,) LHERBIIER 2,

(3) EREAWCT, ~Pxr b E2FoT
$595,

(4) =LV T5hs BRI T AL IR?
BOHT ) LBEL, HREOBOS 7Ly b
PC~BHT 5 (K8). -z idlfgns
TV FPCHS TLyva—, LRIET 3.
Z0%, BERELEEB ~EKT 3,

(3) BRAEZHEREB ~EAL, 'z TcLiFs ¢
FRRLTHTT &, BosLickzlvce
T, LHRECEAS. 20K, EBREB
RBEEZRZTSWBEOH? 2CHELTH 3,

(6) —ERREAR, ——2 =y b8 TAE DR
h, BaLThiTah, LRBETS. 2048,
EC&HTR, HOY 7Ly PCh o x-S
VEMEA, TNV THELTT S (H9).
CC#&# Tk, WOy 7Ly PC 26M2
FTIRF—TNI v THELITT 3.

(7) FBREHENEREB ~AH, SBRECHL
TCIF—TANI TDRAAL v FRE>TT XN,
EIER B,

(8) HRERTL, AMEcEELTHSS,

B8, FHE T ICTERE IR ERBHZCHE

REEATH oo, BRECHL CHROR

MhEEL LD TH B,

4.3 B A %
HITLF—=TANI TDRAL v F 2o TLE S

BEWIIEER L LROBREOTNS, -7

7V 7 OB 2 &b o - R R

FEOTYWE2 B EFEL:, £, UT03-

OEMEE I X b BRE OB SR L 7=,

Q.1 A4 v 5228, bhl-ohicrEEizbD %

Lied?
Q2 AAvFEY k8, BlhottTH?
Q.3 Hu7BEFOFTEYIIF—%HLEST
LESREBUZL7n?
SETRTOEBE, "2 Y TizE Sk, 21, T
BEYTIEES, 250, SERTRELTL 5-7,

n.s. : not signi ficant

**:p < .01

4.4 REHEEFR

B’ 1 2—L2 v b RBLTF—7A5 0 T L OB
WEIN R E b BRIk h, 24w
F2YBLBFITFRIERRESNS,

T 1 HRORTERYL 72BUED» S, 24 v 5%
W3 e TRICEEENAGNS, Fi, Qli
BOTEANTERUL BB LIRS,

B2~ b RBELTF -5 7L DR
WRPNFBIZ L b - B%Ic kY, X4y
F s RIDEESA SN S,

FH2Q2BIUT QI ITBWTRAMICEBRILE
R E R (R

4.5 EBOBR

AEBTE, F— A7V TEELABOL—Y

VMY R EEMMEERET S0 KRR TS,
BRI X 3HBROESEEZ RO, # 214, 2he
NOFEHBIC BT 5 ER240TY, EHUEE kU
B ORAZERLE L 1 BRSHDH (ANOVA)
ORERERT, Q.1 76 Q.3 FTOFEBILHWVT
FEIBFRIToLER, Q 3 IBVTHEELENE
Shiz (p<.01), Zhckbh Q. 3BV TRAEM:
WROEDDH B LIMBENS, i, BRBER
Shiedorzds, Q.1, Q2 DERUEROEEMHEIc
BOTENS S LHWREIN (Q.1:1.45 > 1.60,
Q.2:1.28 > 0.80). Q.3 DAEER»S, HWHE
EDTTF—TNIVTDRL 9 F %03 L0 iTHI
TP P DFEEHLESOTLE) EEASD
MRRENT, ULhL, Q1, Q 2Bl TRERL
ENRohigdrot:, KRORTZWBHL 1&»s,
TRTCOYRENTF— TNV TODRL v F 2L
ZEARERIN, T, HREOITHICEEEL L
RFLEBE ot

4.6 RROER
REDERD»S, 2~V FRF—TRN SV o~
BHBLAZLICX), BBELF—7V 7T L OR
KRN E LD 2o 7BIRRI N L NRREH
7o, ¥7% Q3 ORRMG, BiEZ LY 2o BRI
IVBEREOF—TNS VAT 2R 28\ D3A
K—EOoEBMNR N, LhL, QIBIFQ2K

—15—



Bl TRERLEZRBT 2 e 008 2do7, =
ORERE, BREOEBBOBHRERI L5 74—F
Ny ZEFATIE, QlOBA WML LEXWLEE
bipoiL) 2L, BBEZBL2ELR{F—
TAFVTDAL v FEZHLTLEoEWIBRS
5, AAvF2E5 LI THVBMNCEL—Yx
VIEBELESTCLEI E I TFRICEREL Lo
ZEMERThE EHEIONS, Thik TR v F R
Plotbr—Lay bk s bbdboTld
HEAdodey BEDT7 4 —FAy 255 b#ARN
35, Q.2 0HE, "BZE-> THOMBAT > L Bo
Ty REDT 4 —Fiw Ids, AL vF25LN
ITRBELACBRINS LoD TRV HEEL
S5h3,

5. BRLEW

2 OOEBMHL TRANLEREZE ), R
LEBVT, =Y xy MOy MoBlT 2o
kb, BREMNORy F ORENLERBEOREOY
REzRAEBMYELVWRIBOR2 T EBRIT IO
o, BB EOLT, T—YaVIMNF—TAIVT
~BELIZ ik, HRERTF—TALI U TOR
A vFEEB L) RBLTRIEHLT, ELADX
I RBNAHIREE A LB RhE, Z0R
81,2089 5, ITACO > AFALEBITAL—Yx
VEYBRBADA VY G0 T4 TV AT A (0w b
RF-—TAFyTRE) BB TSI LIckD, M
BAYII0F4 TORTALENE L b7 BIR
EMETHLTMBTH LI LT EhA, ¥,
BiE Lo BRERE Tz LIcE ), AHD
AVIIIF 2T RTMMNT BRFERE L OR
AERPRBOI—EOHENRE LIFINE &
b,

ORI REGRLE LCERRE 7/ 574
PADPL—=L 2V b WF—TNI v TEwI €S
VFADRYDTAVIFTIFATVAFANBHL
7ELTH, At xz—So v L ORicgh i Bl
REEGET 2w ZerBTFons, - ORRIE,
ITACO Y AFAMPCRURY Fewaok) v Fi
AVTSIIF4 TS AFAEGTIERL, F—TA5
VTRRBRE o —BNL b oI b EMT s L
WTEHZLERLTED, ITACO VAT LHSH
XS B ERBTFHEINZ IS Y BRI HLTH
BB T2 LW CE2OCREVPEEL S,

FRIXCBWIRAE, ALV S5 IF4 T
A7 LD, Bzt bhoMRERBTICL

DTESBITACO S AT L2BRL 7. £, ITACO
VATUEDTA VI I 2T 4 T AT AL DRI
FéWritz, BiiE L 2-7-0FH, AMORMEEH
PR EZ ZHBEHIEL -, 2ORR, B
BLbholBRE2zMRT I Lt kY, REBEOEE
DERERITHRICE ORI B Lt ¥BEEA5 I L
Mbhipot, A, REERCHFEEBEZE LD
ZEMTE RO, REFHEUZ BHE L, RL WS
#, AHoXFEcs s BANTEDZESHLML,
BoNFAREZEBRLIAVIFIIFATVATLR
FHLvFaILickY, 36CAALNELERL
7\,

2 F X ®

1) M. Weiser. The Computer for the 21st Cen-
tury, Scientific American, 1991.

2) R. Raskar, P. Beardsley, J. van Baar, Y.
Wang, P. H. Dietz, J. Lee, D. Leigh, andT.
Willwacher. Rfig lamps: Interacting with a self
describing world via photosensing wireless tags
and projectors. ACM Transactions on Grapb-
ics(TOQ), Vol. 23, pp.406.415, 2004.

3) D. Sekiguchi, M. Inami, N. Kawakami, T.
Maeda, Y. Yanagida, and S. Tachi. Robot-
PHONE: RUI for Interpersonal Communica-
tion, ACM SIGGRAPH 2000 Conference Ab-
stracts and Applications, p.134, 2000

4) D. A. Norman. Emotional Design: Why We
Love (or Hate) Everyday Things, Basic Books,
ISBM-10 0465051366, 2005.

3) T. Ono, M. Imai and R. Nakatsu. Reading a
robot’ s mind: A model  of utterance under-
standing based on the theory of mind mecha-
nism, Proceedings of Seventeenth National
Conference on Artificial Intelligence (AAAI-
2000), pp. 142-148, 2000.

6) P. Grice. Studies in the Way of Words,
Harvard University Press, ISBM- 0674852710,
1991.

7) D. Wilson, D. Sperber. Relevance: Commu-
nication and Cognition, Blackwell Publishing
Limited, 2nd edition, 1995.

8) /Il ¥, NEF HHE. ITACO: X 74 7H%B
Bl n— v PR X BEEAOER, ba—
YA Yy 72— R4, Vol.8 No.3, pp. 373-
380, 2006.

9) MFEHR. AT 7o avicBIBAy 7Y
V7 LA, ATRIlES 248, Vol. 21 No. 6,
pp. 662-668, 2006.





