The 26th Annual Conference of the Japanese Society for Artificial Intelligence, 2012

3K1-R-11-9

HEaRy haADEHRE -V ORDEERI A HT T v a v

Indirect Interaction for Encouraging User to Teach and Notice Robot

A R

Kentaro Ishii

5 i
Hiroshi Ishiguro

SRR R AP BRI
Interfaculty Initiative in Information Studies, the University of Tokyo
LRI TR AP BeffE TAptseft /| ERRE SOB(E A FE T

Graduate School of Engineering Science, Osaka University / Advanced Telecomunications Research Institute International

1. [FLC®HIC

AL vAR Y hOXFEIZET LM TONTEY, ke
Ry MR LY FIE R BREE CEET HBRICA AR RS 5T
W5, ZOHT, AR aR Y MOk L TR Z I 2 720G <°
RISERLERELH Y, AMAeRy MIx UTH LAz &
U5 Eo2720us, vy MARKROIEEETTS Lo BRI
ZCERA RIGHNEIFCE 5. —J7, AEfbRa Ry 23 HIK
ENTWD LI, FERECABOEXZERDY T
Ry FREHINTWS., Z0kdRuRy ML, @Ea—F
DHRICHE > TIEEEITV, 2—PICL > TUTEEOEKAW
PG AN

AW, EROX ) RFEIIBITHEERR Y ML T
I—FNRPRLAEZR LD EDERERLD. TODHOT
Tu—F L LT, 2—WEuRy Mt L CHESCH A DER
ATV, BRy MIBRICH TR AEZ 2 —FIm2 b &0 o
7=, MEOHEEZEFICENTWS., WEHEe RNy S BEZ L
TEBRE S BRI, vl y Mz —TF O ¥ v
FRFNDEDT NRA AIA v E—VEBMLTNE, 2—F
MHDAINIE v F RNV OBEIZ L > TTh D, BT
L, U EDOT 7a—FIc SN TR LT AT LDk 5
IZONWTHRRD.

2. BEHERE

Matsumoto Hi%, BEFIZFEZRZE ST 5L, F
Z 43 % Journalist Robot 2% L 7= [Matsumoto 07]. %
7=, Jacobsson L%, BfEmR > M 7 EAHT, EOHHEE
VEZ L S5 FEEIRES LT [Jacobsson 10]. ARHFFEDA
VBT I v arERIORS, IThOoDMEESEIC L. 17
Ry MERBEESCEEISEA LB AR ED L S I2%T
AND D EPFRDE BTN TE Y [Tanaka 07]), ABFZET
AW EERRO R Y b ANERWEIE ST TS
[Forlizzi 06, Sung 09].

3. A—HLaRybDAUE2TH 3y
3.1 SRTLIER

VAT AL, Ry MEMZTH—Rara—FLs
AT ITAAL Ripble% (M) . vRy b 7Ty b 74—

HHESE: AFRERER, UK RZEG R, O SO X
A 7-3-1, kenta@sakamura-lab.org

camera

client device

X 1: AT AR

AIZ1E, iRobot #EO BEMERE R v ML AREHV, R b
T—J DA EEH L. —_"arEa—%E, afry
i% Bluetooth THEt SN TEY, viRy FOBEEHIET S
Fio, XAy NT—27 AT LF Wi-Fi THERSNLTEY, o
Ry MAROBEBRERETLZENTED. 7747V TR
ARE, 2Ry hORAvE—VEIERL, 2—VFDOANEZS
ffFs7va s b RCTHY, ¥y T XXV EERH LT v
by 72N, b—=Ra Ba—Z LT 73AT L MTRA R
LI Wi-Fi TSI TV 5.

3.2 1—HYA22T71x—X

JTAT VT AL AR ENDEEITIEA v E—TY
A b EEEMERO 2FENHD (M2) . AvE—I VRN
X, B Ry b HEDOA vE—UNFIZEINS. WTRND A v
T—UEERT DL, BRI A v = OFEMEmEIZE) v
2B ENTE, B LoX v TFHEECLY 22—V DA 2%
AT B

33 A2 30\ —
3.3.1 EfTATEEE OB LN T EHOR

VAT APEE L TETRIIC, 2Ry FOEITARERE
WAL DA v =T RS, 22— PIXEG P OKH % 72
THZ LTS T, BITAMREEZ 2Ry MR TED (K
3) . AEITATRERELIC BT B ki HSV R ZEHDES L LT
RS, FRLICIRE Sh o i o TRk 2R 5 7-
WICAWLN A, Bl £T A HEMEk T, 3.3.2 i Tk~
LR H Lo DR E L TR SN, vl y FSEE
WCHEATT D008 5 D OHEICIIRIA LCuzevy, 217 A RERE K
DAL SRVEFTTr Ry MaMEIE L72BICiE, FEET
REfEIR DT 24T 5 .



The 26th Annual Conference of the Japanese Society for Artificial Intelligence, 2012

20 Awyw—v VR b EFEMEmE

EAT

X 3: ARSI D VT & BoR

3.3.2 WAEOEULNITE RS

3.4 i TR R AT L CHARR e R v FMEIR L
BT, Ry MRS TWE I A T OEBRZEGEL T
oY HLEZRLS. BAoGv HLIX, @fFRzb el
L7z 7 AT — g k> TfFhivs. 3.3.1 fiTuk
NIGETRRESIR AR TE GG, HHREL EFAE
NTWDHEBE 7 A NeRtgmike LT, ZTOEERE S A
VREANALTA NERTD (X4 . WEOROHT A vE—
CIEHENSZ Ry O A MNIT U AIRESND.
D—FEEBR LA R FDLZLICE ST, BT AT RRIRE R
HT 4 TR ERTZENTE, ZOGIE 3.5 Hi Tk~
HAvE=IYOROIARIZHANENS. VAT AL, <UL
LREREFLLIRFRBVRLOY v TEEERITT 47
REOSE L, ERUSNOZ v FEEE 2R OT 1 77 G &
Y. T ERIEMTOIRWESIL, 00T T 4 7RG
ThHDHERRT.

3.4 BEF\EROKRY oI

VAT A, YR E A —TRE LIRRB AV a—
VEITENTBICS, 1 >O8EE v a2 v 2BET 5. @ity
ari, ARARNICEO ANy TV —RAT =g ALY

4. %Mg@ﬁﬁb NINT

L LI-HOAEZBIFL CTRBY, FEEAAN TOARWGERIZ
ANBEEIC, WBBREfEE —BEEIE LC, 3.3 @i Tl 7 i ok
HEAvE—UDEREITY. FOH%, aRy hOBAERERE
T 5.
3.5 ORy cHSDAYE—TDEM
PUROEADNT A v =21, vy hOBHOLENE(LT
LHEAIVTTERESNTEY, LI LLZ0EBHICERL
WHBEZ A M35 EIERLRN. Z07e®), kS
MRDORININT A v =% T4 T v N T3 AR T
DENC, AvyE—VOKVIAREITH. KA vE—TidHEGE
TAL FOREEIC L > TR aTbEN, FDOAIT RT3
VD E I ML 5> TRV IAHZDHIEEITH. ZOBRIC, i
FTORA -V THRLZEBREDZES t1~#®§ﬁ%
EZELT, AvE—VORaTrTERETSL. 0oLk
aRy CRBEEBEIAITO Z =R IGEIRT 2 &z’;i
BIREIND A ve—VITBE 52, RIUBRKE TRy M)
EEBYIELIZE LTHRRD A ve—U RSN T
I L o TND,

4. FELOHESBRDODERE

AFRILTIE, BERRE Ry Moxt L Ca—V 2038 LA x K
LA EDFERORLE LT, Ry bRRE LEZEGBEZ S &
12, =P DEFOT A A CHBEMNICKFET 5 v AT ADEE
LRERRAN, A%, AR LIV AT LAEFEICEAL T
REFET 22—V T A MEITHFBETHD. 2—FT AR T
fBonlr—4%&b i, 2—FRaf#EREe Ry 2 ED X
IZZITFANDENOMAEFE DD TETHS.

& Xk

[Forlizzi 06] Forlizzi, J. and DiSalvo, C: Service Robots in
the Domestic Environment: A Study of the Roomba
Vacuum in the Home, Proceedings of the 1lst ACM
SIGCHI/SIGART Conference on Human-Robot Inter-
action, pp.258-265, (2006).

[Jacobsson 10] Jacobsson, M., Fernaeus, Y., and Tieben,
R.: The Look, the Feel and the Action: Making Sets
of ActDresses for Robotic Movement, Proceedings of
the 8th ACM Conference on Designing Interactive Sys-
tems, pp.132-140, (2010).

[Matsumoto 07] Matsumoto, R., Nakayama, H., Harada,
T., and Kuniyoshi, Y.: Journalist Robot: Robot Sys-
tem Making News Articles from Real World, Pro-
ceedings of the 2007 IEEE/RSJ International Confer-
ence on Intelligent Robots and Systems, pp.1234-1241,
(2007).

[Sung 09] Sung, JY., Grinter, R. E., Christensen, H. IL.:
“Pimp My Roomba”: Designing for Personalization,
Proceedings of the 27th ACM Conference on Human
Factors in Computing Systems, pp.193-196, (2009).

[Tanaka 07] Tanaka, F., Cicourel, A., and Movellan, J. R.:
Socialization between toddlers and robots at an early
childhood education center, Proceedings of the Na-
tional Academy of Sciences of the United States of
America, Vol.104, No.46, pp.17954-17958, (2007).



