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Development of a Remote Thumb Wrestling Robot Hand

KYOHEI SHIOZAKI™  KAZUAKI TANAKA™ 13
HIDEYUKI NAKANISHI™

In most cases, interactions in online game use the avatars in virtual spaces. Therefore, in virtual spaces, it is difficult to reproduce
a game with the body contact. There is a problem that is less telepresence of a remote person in distant than in face-to-face
interactions. In this study, we developed a robot hand that reproduced the thumb wrestling which is one of the games with the
body contact. The robot hand that reproduced the thumb motion of the remote person’s hand is the warmth and the softness such
as the human hand. We expect that a pseudo-thumb wrestling with the remote person enhances his/her sense of intimacy and
social telepresence.

WET D 2 LR[2], BRI O TFOS ARG S L <X
LHROBGE WD Z L T[T, FERIBRILSNS Z &
Mmoo TWD. FEOETIE, =—F0 B OMEDOE
RIZIS CTHBHO N A T 2 BEHSE 2 Z LIC LA A0
BEIBINC Lo C, FAERMNRILIND Z ERHESN T
5[5]. &I, ETASEMRNBET S Z LTk TF
TERED IR S D 2 L3 h o TWABE]. TS DRFZELE,
HHERRE TR O BEREEREFICB VN THET LI L
THEMHTFOFMERERIL LTS, LER-T, xR
BCOREZ DT L OHENREMERETL2ZLTH,
FAERE ML T 2 AREND S, ERMICBWTHAE
Bz BRI 2L <IiThbhTE 0, BEFAICNT
[BI[101% HELT D7 /A ANBEIN TS, LirL, &
DX D 72T A A% AW THREEHF OFFIERK ORISR T
L7ZWFZEi3hT 0 CTh H[1]. BT 7 1B R O B (k8
ik CdH 52, Fex BB LImmREiEMEa Ry by Ri
L0 BV O R E TR T D720, FiEEo R
BLZ X 2 FERGRL O N L 0 B IZRND 2 L B3 HIfF
Eha.

2. Ef@iEHREORY FY FORSR

1. [FCBHIZ

WE, AV F—Fy hEN LT, BRMOHT L7 —2A
ETOATA T —ARTEATL TS, T4 00—
MIBTD2—FHEOA 2T 7 v aid, & ERE
ZEEINOT N2 EZHNTIThbIvTnWsd., LR -T, 0D
X BB ZERINTOA X T 7 v a v TE, 2—PHT
HUEEEMEE S S — 22 FERT L 2 SIXREgETHD. £
T, AR TITHEEME LS =250 1 5Th D iEMHE
FEBHECHBET IRy b RERRETS.
B2 tE oA 4T 7 a v LTRERNDD. 42
DEFOSBE T, EFE2T5Z L THRICB LASLTW
FI&%25206N5 2 END0->TNB[]. E5IZ, Z0%
Bixe Ry by FEA LzEREE ot RETF T
HEHND Z ENRF L DRITIHED BB LT - 72 [11].
AT T D2 0Ry by NI, HEEMOFEZE T
TR, LW XY=L 2B T22L T, LVHEHE
AR T T aryMTbnbdZ EEHIFFLTND.

£, BRI TOAL L E T2 v a TR, BEORLE
EHEICELONRNE W) RS 5. EFHOMEFD
FIERRE ST 2 RITHE SFEEL T D, Bz, 7

AT ET BT DL, HATET A AT VA%

1R T IS M B TR
Division of Mechanical, Materials and Manufacturing Science, Osaka
University

T2 KBORFRFE: TEHFERE AHE - HREAIAR T8
Department of Adaptive Machine Systems, Osaka University

T3 MNZATBOE AR AR IR B A, CREST
Japan Science and Technology Agency, CREST

© 2013 Information Processing Society of Japan

ERFREEE L 1X, vR Yy hAV REN LT, EmERHCWD
LZHFLEMEEZT L THD (KD . =REFEMAE TR
BEWIaR Yy bV RERDEN, B2TFIE, 2—9
DOBEOEEX ZMET S/ a—TREET L. K215
o, =a—FoFfEogiElx, MPEHOrRy hr R
THELIND. Rk, fHFEOHEOT X X —Flon

534



HiFo® = %
f (R - FREL

=R A sa—7

2: R R BE DA 2.

B 3: fRFHBE AR v by ROBUEHE .

Ry by FTHBEENS, F7, 2—FIHELTV
NG, By bV RICHBENTo~YA 7 A= &
LCHFLEFRAIFELEITO 2N TE D, =R CH
FLOHFREMAHEIND Z & T, HTEOFIESOBIUT
s I 2 e & 5.

21 WY REEH

HEIHETE, 2—FOBEOBE 2 EfICaR Yy b
U RTHETAILENRDD. Fiz, EEBEOFRMAEIMETF L
FERBVESTITON, T XD BT % AT 72
DIZIE, BAR Y bAY FTANMD LD g b SRR %

© 2013 Information Processing Society of Japan

o

sl

|
- )

A Yk e T4 -lj—_,—]—f{«_g
P
BAV R RE
f
3 O
0 )
Uit BBV —KE—
I A
(R DENE

(b)fT IR O EE
X 4: BLEOBEIE,

HETOIMLENDHD EEZDND. LEEN->T, fHfER
Ay by RIZE, ANO XS ZRBERLRTRME, 22— o
BIEOBZ 2 HEICXOMENLETHDLEEXLND.
211 FIEOHE

BIEOBE 2HET AW TENS . X3 ICER
FRHER R Y by ROBRE S 2737, BEO B BT,
BOEP TR E COMEICHIETH32>THD. il
OBHEIIE, K 4@ EIICHEOERIZTV A Y (BREZ
0.81mm) ZEEL TWD. UA VYDitZd Vb —RE—F |ZH
DT D2 LT, Y—RE—FDEERIZ L > THEOLHEN
BT D, TAYE, BARKE OBEEEML, AL—X
WA T2, BE (B 2 mm) OFE@EL.
F72, 70 OB 2 SIZiZ Y —RE—F FEERE L (K
4-(b)).

2124 R8—7
a—WREFTH T e—7 (¥ 5) IZONWTHhHRB,. 7
0—7ZEE L7 3 20T s, a—FoEED
BfiAE2BRETS. TALOBEAER, s 5B
DY —RE—XOHEMEE L THFHOR Ry by FIC
BESND. —RET—4%1L PWM I & - CBREf S &
5. ZOMMBRICE Y, 2—VOBEOEEIXY T LA
LMZHAFMOaRy by RCHBEIND., $£2, 2—%

535



B 5 A—PNEET LT =T,

WEET D7 u—TOFEMIT, vRy by RTHEIR
DIRIBRSSEIMEZ L BN D L O I Lz
2.1.3 &R

=P OMWIEIL, FHRFOULEDITEE LT 4V A
t—4% CHETS.
2.1.4 ¥k

AILD X5 7o ZetktElx, ARy "oy REDABE 0D
YV aryALTHEI ZLETHET .

3. BhYIC

AW TIE, BENTZBFTICW A A S IEMHEEAIT 5 = &3
TE DB Ry b FERARELE. ALO X D
RBESEREOH D20 R Yy b KT, BIEEOBX %25
H-BRBRHTHIET, HPELEMLTODIER A ELTT
ZENHBEIND., ZouRy by REHWGERIERE
PEITH 2 LT, (FERSBILEZ L CE 2 & MET
LEBREITOTETHD. £, HTF L OBEMKE 2 EH
HIFRMEOHLEX VT 1 & LT, Tk bisiE -
HET 2 TETHD. UL, FiREE, (KE, ks
CHHE IR L SN AR TRV, FHHED L YRR
MOFEEMMTEL ONIMETHD. 4%, Emigicuy
LFF L ORI 2 AL T ETHEC@<EX Y T+
WOWTHHLNCTHFETHD.

B AW, BRI (A) [TvaRT v 7 AT
AT LD BT LA L 2088, B (S)
NEfREIET v Re A R X 2 FEEOMSE], IST CREST
TNDEFEERET DERALEGERIET » e A KOs
B (WFZesEi « At iy 7= AR B S Bt o
HEEL) |, Z'm— L COE 'u 2T o TERMBRARIC I
SREKLEAIR] Mo OXEEZIT 1.

BE 3R

[1] Basdogan, C., Ho, C., Srinivasan, M.A. andSlater , M.:An
Experimental Study on the Role of Touch in Shared Virtual
Environments. Human-Computer Interaction, 7(4), pp.443-460
(2000).

© 2013 Information Processing Society of Japan

[2]

(31
(4]
(5]

(6]

(71

(8]

(9]

[10]

[11]

Bondareva, Y. and Bouwhuis, D.: Determinants of Social
Presence in Videoconferencing. Proc. AVI 2004 Workshop on
Environments for Personalized Information Access, pp.1-9
(2004).

Gaver, W.W., Smets, G. and Overbeeke, K.: A Virtual Window on
Media Space. Proc. CHI 95, pp.257-264 (1995).

Hashimoto, H. and Manoratkul, S.: Tele-Handshake through the
Internet. Proc. ROMAN 96, pp.90-95 (1996).

Nakanishi, H., Murakami, Y. and Kato, K.: Movable Cameras
Enhance Social Telepresence in Media Spaces. Proc. CHI 2009,
pp.433-442 (2009).

Nakanishi, H., Murakami, Y., Nogami, D. and Ishiguro, H.:
Minimum Movement Matters: Impact of Robot-Mounted
Cameras on Social Telepresence. Proc. CSCW 2008, pp.303-312
(2008).

Prussog, A., Muhlbach, L. and Bocker, M.: Telepresence in
Videocommunications. Proc. Annual Meeting of Human Factors
and Ergonomics Society, pp.25-38 (1994).

Vetere, F., Gibbs, M.R., Kjeldskov, J., Howard, S., Mueller, F.,
Pedell, S., Mecoles, K., Bunyan, M.: Mediating Intimacy:
Designing Technologies to Support Strong-Tie Relationships.
Proc. CHI 2005, pp.471-480 (2005).

MR FRT: BEBEOMBEIZRBT 25 - TR -
JeBAR, 2 LERZEAFSE, 10(1), pp.64-74, (1994)
IR, A WM, pne FE BN REHEEZ R0 A
NEBERAT ) T VAT A AANSR—=F ¥ LU T Y
T 4 FEFISCRE, 1(1), pp.415-425, (2010).

FE A, B &, Tl 2 EREFH AR Y b
¥ RIZ & D SFEHFOFEE DM 1,5 26 R THREF R4
[E K%, 3L2-R-12-2, (2012).

fi 5 0>

536





