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Abstract: Robots have rapidly made advance into society in recent years. It is expected that life-sized
humanoid robots, which are versatile and have same body structure as human are widely used in society in
the future. Japanese people who have affinity for humanoid robots due to the influence of animation are
likely to expect a role like a partner to humanoid robots. In order to cooperate and coexist with robots, it
is important that not only do robots behave friendly to human but human build a society which takes the
existence of robots into consideration. In this thesis, we introduce two works of media art which we made
good use of the life-sized humanoid robot to make an opportunity to consider the relationship and the norm
with robots in the future. In “Robot Love”, we imagine and express the future that human can romance and
leave offspring with robots. In “Electric World”, people can communicate with robots by touching. Through
the exhibition of the work, we researched what kind of elements in the action of humanoid robots could give
humans some peace of mind with the aim of constructing the human-friendly robot system.
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1 Robot Love ®E/RJE 5t
Fig. 1 Scenes in the exhibition of “Robot Love”.

2 Robot Love T? VR W%
Fig. 2 Scenes in VR of “Robot Love”.
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side view front view top view

3 HRP-4R NNV — > Ol
Fig. 3 Design of ovum-shaped balloon for HRP-4R.

4 ZERERIRANL & 2 OB & L

Fig. 4 Appearance and arrangement of air-filled sensor.
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5 Electric World O J#7R a5t
Fig. 5 Scenes in the exhibition of “Electric World”.
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6 ZESE MR & > % fif 2 72 HRP-4R FHARELALEE D

7 KRR A L7 HRP-4R B L O ET VK
Fig. 7 Appearance and model of HRP-4R with the jacket.

8 7L v MERIHEH SN2 Sanbot Nano
Fig. 8 A Sanbot Nano has tablet.
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Table 1 Result of statistical test of the relationship between
subjective contact strength of the humanoid robot

and the sense of “Anshin” for the humanoid.
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Kruskal- . o
. Hrolk Hrolk R
Wallis
LR LHn L
BRHO | p=.0107 p=.0112 p=273 p=2376
ER©@ | p=0762 p=.0668 p=:617 p=.498
e p<.001 p<.001 p=-613 p=.0256
ER@ | p=.0892 p=134 p=368 p=452
BH® | p=.0478 p=.0616 p=276 p=.743
BH® | p=.0133 p=.00767 p=2439 p=573
B p=.0588 p=.107 p=.185 p=983
weak mmmm just right messsss strong E—"89
2 t".—*. A

iiT T T T
o im tvi 7 TR i Mmoo
5Ii l _ID ='= I

4 I = | PR I i i I | I

cE b ri o Bk E
2_77 ' P ' 7 77
1 d LA A ol R il

o @ 66 ® 6 6 o

9 TRy bOBEDOE LLLEOMR (* 1 p < .050, ** Ip <
.010)
Fig. 9 Relationship between subjective contact strength of the
humanoid robot and the sense of “Anshin” (x: p < .050,
*%: p < .010).
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Fig. 10 Relationship between contact closeness of the humanoid robot and the sense
of “Anshin” (*: p < .050, {: p < .10).
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Table 2 Result of statistical test of the Relationship between
contact closeness of the humanoid robot and the sense

of “Anshin” for the humanoid.

2k | B Ry MEEE | Ry MILE
BHO | p=170 p=1.00 p=0.0918
BR© | p=383 p=919 p=343
BR® | p=624 p=959 p=.600
BM@® | p=952 p=.582 p=.665
BH® | p=.0182 p=365 p=.0296
BHWO® | p=489 p=.577 p=.633
BH® | p=157 p=-88 p=.0863
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Table 3 Free description about emotional change and impres-

sion about interaction with the robot.
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Impression has changed after trying demo!

© 2019 Information Processing Society of Japan

F UGS H 72D 3D, [ARBE LTI L Ik o72] &
CIEHERERI L BN ENTZE W) D TH o7z, ER
DERIZBNWT, BMIZEGRe 21—/ 4 FOT CHEIC
JE) NG Z ) K EE T ARBEETY, 2Ry MR &4
CEEZAT) LEDBE VT LR ANRPEHE RE DA
MALNT=Z b d, Ry Mefiihg) 2 Ez2@ELT
ANDBEIERRIT A LD TELLEEZLND.

—7, MEREEEZR L %] 2 aRy b OREMAY 7255
FHIZMIZE L8 v B2 B Y, ERERTH A V12
BLCTH [TCEudMr—lB 2 OsTid % <, SR
WWid b v b BnE Lz vy BERSAL N,
INLOZENG, ORy M eDEERMNEVEZHLET
ANDOBIEZTI» LR ZEZ D E DT EEL W) HI
X VERTH720121E, 4%uRy FOIEREfEE S
LICHARLDICL TV LEDSH L EEZ LN,

ZDENIZ, BRy b EDRFRIZOWTEDPNIZFLRIC
F TFLERAEEAILE>TEND EFHE R AFAEIZ
DZH ] LuaRy b X)EEIHNEG ) ARETET S
AR, (NIt na3zia=tr— a3y ) v N—=Nhy
B —I12)ZF) ] LaIa=r—v a3y oSt
IZOWVWTER7ZALBY, 4EOTERY & OMRERCH
XEVWHICHL TEZ 2RO LBR LRI ENTET
DTIEBWHEHERSNS, $72 [BRLEZEDY %9 ]
EWVWIAERLHY, 44FICB VTR Y b EINE o 7
BRI U CEBMEDBAEE R LR D LB H B T LHTRES
N2 ennd, EBRoOETE Ry b e AMNLED
B CiE, E<CETHARERL, TOAOEIFCHiEG -
ARSI LTS —VFIA = a r ENnEifEE
FTITEDNRLEF L VnEEZLND.

DEXY, Zofffhzall TREEFEICT Ry b EDigR
rHGBIELEEDI, TRy NP AMICELEES 2D
BEICBE LT L7722 & T, A aRy b3R5
BAFDLEoDIT AT LN TELLEZLNS.

5. BbHIC

KELTIEE Ry b EHI - IRAET B AFRAmT CHRIE
L7z, g Rea—< /4 FaXy N2iEHLAZATA T
7 — k& LT, [Robot Love] & [Electric World] @ 2 1k
ma 2B L Til_7z. [Robot Love| TIZH Ry b & DRE
RTHREET LN TELRELZFHOPMABRS L2 L1
L0, KEBEEICORY MPIREO—HERD ) B LN
Kl BHRSIELI LT, KRIBITEERY b DR
DIEY T HEZDEoNTEVESLZ LATTE 7. [Electric
World] TRy b & OEEL BRI AGVZHE LT
ANOBE 2B L, 9Ky henaIaor—3a Rl
B ST AR EEZ DR E R LT ENTE T

FLRREELUC, Ry POBEDOLED L) REED
PN D DS D BEE L 72k, S &5 L& L ¥

2027



BB F=EmEE Vol.60 No.11 2019-2029 (Nov. 2019)

fRBHEIZ NSRS ARG R 5.2 52 L, 1Ry b Efiltn
G o IRRER D A 7o NS L TUIEE A JE DAL 5 D328 L
FEOONL L, TRy b EfIE - RERICID L CH
VEDBEEEERLEZ DI ENPHFE LW EATRIBEI N, 2
NSDHMRBO—fM A B 572012, UKy b OEOKM
RHE, R EONROZALIZ L ) EOREET B D,
ORy bEFETLRWMICEY EDLHITEDY D LDH,
I L CTARBRIBIERET) CEPLETHHLERT
Wh, TR TIRAENOERZ L OFE LT 2 &
MWCTELRho/2), Trr— OB ZHEP L TORy

M 20T 2 K EEOHF T L REL, /¥T 2
MU IR EH L CEERSERGN T R &R 2 LA
TENX, EHRLHMADPEONIWRERESH 5. iz,
KL OERTITELNBORREEVHIMWE L, 1 A1
LMKERC & 2o 7275, [ U ADEEIEAER S 5 2 & ©
EDXHITEERY MIHTAHENL b > TV I L
TOREDLLBITVI VW EEZ TV,

RKEHRea—< /A FaRy b2EHLZAT4 7
T houEERE LT, W, B, REICEbEE
DEJEuRY MIMTRALEHICTRTHZET, Lho
Ry MO LARLTENMETLEEZ6NDL. ZLT,
BRI D CIER &M RICED CEREKA LT
RERHAE 2 10 L ORI L2 A v 9522 a v %479 2
ERTENR, L hEELRORYy PEABOAFL T Y S
IIa=—2avilohPbeFillens.

PRI, ANOERGEREZITTIC, L) AE LA
HzhZtnTar%EgRkea—~< /4 FaKxy b3 X
FLOWE LI ZIT) L DI, BA R TORREHE
LT, ZLDANICINEDIEREERBEL TS b\woDo, 1
Ry MPAME LY BCIET L720128 5 7% 5 HGE %
OEHLTWELWEEZTWD,

ZLTC, AMEuaRy bR EFEEZ LY, ORy MHBK
BRO—BELTHZ LN, EPCEATZEDIIT AR L,
TRy bASE D ARG LWEFEEENSL LIRS L%
WtEs 5.

KF L TIRARTAE AT IEA & TIEIEA T iR & fe it
T55D0THY, FKBREIIALPLTHIREZKT I AT
EoTE RIS NS, A DOEICB 4K
B, EL BWVIFRICHNATHA I AL TRy b DY
R HHEZ 2 DBIC—B L 2 NEENTH D,

HEE SR LTz W B RR G, HTE
WP, VIS, HRAEIS, 0 RIS, FEsetil,
HEEHEZER, FHEAK, BEBK, BIOEMRZ
LT wztkadi&tt FOVE, ABAY —F - =5 1 ¥k
KXEHIC, HEATERHOEEZERT L. T2, K&
VAN =R AR AY ARV A | o =5y o B e s Nt ey N A O X
M — TR HIZ 5 5.

© 2019 Information Processing Society of Japan

SENH

(1] M => %54 > x> ha Ry b AIBO, ML{&1%
WA T4 T, Vol.54, No.5, pp.657-661 (2000).

[2] MM ArFaIv haRy b 0] ORsEE
Wl RHAGESF OIEEYRED A/ N—T 3 ¥, FwRE
. Vol.60, No.4, pp.217-428 (2017).

B8] 77 buAF, AT (https://www.kokoro-dreams.co.
jp/rt_tokutyu/actroid/) (ZH& 2019-01-29).

[4] NAO, available from (https://www.softbankrobotics.
com/emea/en/nao) (accessed 2019-01-29).

[5]  Pepper, available from (https://www.softbank.jp/robot/
pepper/) (accessed 2019-01-29).

[6] LOVOT, available from (https://lovot.life/) (accessed
2019-01-29).

[7]  Gabe, N. et al..: PETMAN: A Humanoid Robot for
Testing Chemical Protective Clothing, Journal of the
Robotics Society of Japan, Vol.30, No.4, pp.372-377
(2012).

8]  ZRHERII SH R a—< /A FIZBT B WHIREE -
BED) v 74 Y HEREEICES CRBERY LR Y
MEMRATEIOEH, HATR Y FE#EEEE, Vol.32, No.7,
Pp.595-602 (2014).

9]  HFEWEZ, AR, FREI3E D oKy b - ATEFOE A
T CRHENFEDOZHMEERE  HARM 3 » ERAED» S
DIRME, HBEEARE, Vol.24, No.5, pp.108-125 (2016).

[10] Komatsu, T. et al.: How Does the Difference Between
Users’ Expectations and Perceptions About a Robotic
Agent Affect Their Behavior?, International Journal of
Social Robotics, Vol.4, No.2, pp.109-116 (2012).

[11] HBENE—32  HRP2 ICL AV VTFE—=F A V5 T2
a v ~HELEFEAH LIRS X T L OME~,
523 MIAART AR v bR SR OCE, 1H12
(2005).

[12] Kishi, T. et al.: Impression survey of the emotion expres-
sion humanoid robot with mental model based dynamic
emotions, Proc. 2013 IEEE International Conference
on Robotics and Automation, pp.1663-1668 (2013).

[13] FME #E0  SREA G HBIES RS L TR 2
BN BHTRY b BARN=F V)T T 1 P

7, Vol.18, No.3, pp.327-336 (2013).

[14] Block, A.E. et al.: Softness, Warmth, and Responsive-
ness Improve Robot Hugs, International Journal of So-
cial Robotics, Vol.11, pp.49-64 (2019).

[15] Park, E. et al.: I am a warm robot: The effects of tem-
perature in physical human-robot Interaction, Robotica,
Vol.32, pp.133-142 (2014).

[16] Cramer, H. et al.: Give me a hug: The effects of touch
and autonomy on people’s responses to embodied so-
cial agents, Computer Animation and Virtual Worlds,
Vol.20, pp.437-445 (2009).

17] BREHIEA: TR b L oS ElEmEE TRz
it 9 %, The 31st Annual Conference of the Japanese
Society for Artificial Intelligence, pp.2N2-2 (2017).

[18] Shiomi, M. et al.: Audio-Visual Stimuli Change not Only
Robot’s Hug Impressions but Also Its Stress-Buffering
Effects, International Journal of Social Robotics (2019).

[19] DiSalvo, C. et al.: The hug: An exploration of robotic
form for intimate communication, Proc. IEEE Inter-
national Workshop on Robot and Human Interactive
Communication, pp.403-408 (2003).

[20] APRBIEC: BRy PO AT O BERDOREM & A
iy, HEFLEAEH (2015).

[21] Semani, H. et al.: A Design Process for Lovotics, Proc.
International Conference on Human-Robot Personal

2028



BB F=EmEE Vol.60 No.11 2019-2029 (Nov. 2019)

Relationships, pp.118-125 (2010).

[22] Harmony, available from (https://realbotix.com/
Harmony) (accessed 2019-05-28).

(23] TEMEERZS i MEEOMGE L TOOR Y N2 AR
AR S, A & fEE, No.28, pp.37-49 (2013)

4] BT HAICBU A UF Y b GHEE, AL G,
No.28, pp.5-19 (2013).

[25] BECKEHI{ERE Extra2018 Dest-logy, A5G (http://
itiexhibition.com/log/iiiEx2018/) (Z:/& 2019-01-29).

[26] Kaneko, K. et al.: Humanoid robot hrp-4-humanoid
robotics platform with lightweight and slim body, Proc.
2011 IEEE/RSJ International Conference on Intelli-
gent Robots and Systems, pp.4400-4407 (2011).

[27] MaSiRo 71 ¥ = 7 b, ATk (https://sites.google.com/
site/tutmonodzukuricircle /home/che-lun-shi-ren-xing-
zhui-congrobotto-kai-fa) (£ 2019-06-01).

[28] £5 20 [Al HE A ZHIMEE Dest-logy REBUILD, AT
(http://iiiexhibition.com/log/i3¢20/) (Z4 2019-01-29).

[29] Sanbot Nano, available from (http://en.sanbot.com/
product/sanbot-nano/performance) (accessed 2019-01-
29).

[30] Kamide, H. et al.: Anshin as a concept of subjective well-
being between humans and robots in japan, Advanced
Robotics, Vol.29, No.24, pp.1624-1636 (2015).

[31] Mori, M.: The uncanny valley, Energy, Vol.7, No.4,
pp-33-35 (1970).

[32] Kanda, Y.: Investigation of the freely available easy-to-
use software ‘EZR’ for medical statistics, Bone Marrow
Transplantation, Vol.48, No.3, pp.452-458 (2012).

BH "E  (REzA)

2015 FHRILRFEFEFHE. 2019 4F
LNy N e S R el D S e
MAET. BE, "R R FABE R
TR RHE LR e . b a—
~ruRy MMy yIrary, 7
FORT 4 7 ZAOWFRICHESE. HAD
R FEEB XU IEEE O%EAH.

AR EEF  (BAERA)

2009 4 H AR K T3 g BL 5 14
BHEEZE. 2015 FEIITE KRR 7 BE i
AT ARHFZER. 2016 FH T T¥
KEFBEEE - ST ¥R SRS
A BUE, fE52 L & H 122018 4F
HARY— K- 08— 5 s &tz
Ky NV A Y=Ll ta—<rORy MU ¥ T
7y ar, k¥, AR/VR, STEM %, UKy k%
L 7-WF72p % L OB 1htH. BAN—=F v V) 7 54
%4235 L O IEEE 044 H.

© 2019 Information Processing Society of Japan 2029



