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A Social Robot in a Human-animal Relationship at Home:
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Abstract: Pets have been humans’ best friends since ancient times. People have been living with pets since
then, and relationships between people and their pets, understood as family members at home, have been
well researched. Social robots have recently entered family lives, and a new research field is emerging that
examines triadic relationships between people, pets, and social robots. An exploratory field experiment was
conducted to investigate how a social robot affects human-animal relationships within the home. In this ex-
periment, a small humanoid robot, NAO, was introduced into the homes of 10 families, and 22 participants
(with 12 pets: 4 dogs and 8 cats), called “owners” hereafter, were asked to interact with the humanoid robot.
The robot was operated under two conditions: speaking positively to the pets and speaking negatively to the
pets. The contents of the utterances from robot to pet, which comprised about 30 seconds of about 2 minutes
of dialogue, were different under the two conditions. The results of this study indicated that changing the
attitude of NAO toward the pets affected the owners’ impressions of the robot.
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2. BAEMRRE

2.1 Human-Animal Interaction
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EV)LOEHEBET LI LICL 5T, AM2TuRy b E
KON FERBRT LR B ERELTWD [22]. IR
5, BRy e 2 AOABOIFHIZBWT, By b&
DERO—FHRLA—FE, Ao Ry bORKRZTTIE
% K NHFELEOBRIC D B L 52 2 REEZ i L Tw»
% [50]. Shimada 513, FEFEMNLII2a=r—Tark
LT7A4ary% 7 MIEBHL, 2 AOAME 21— /4
FaRy b 3EHOMFEIZBNT, BRy b eftiE (N)
DTAAYy 7 PEIAMOTOER Y hADHIRANEEL 5 2
B L LT b [40].

2.3 Animal-Robot Interaction
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Fig. 1 Model of the field study based on balance theory.
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Table 1 The human and animal participants in our field study and the order of conditions.
- Sh& ~y NEI vFUF
ID PR ik A i il il PR iy 1 mlH 2 [l H
A P1 Male 84  FFa A IvITA Male 6 &M fasht
B P2 Female 23 VI i IR Male 3 EEM &af#H
C P3 Female 75 v < Vi IV I A Female 10 5 J=F 35
P4 Male 42 . L &M AR
ps Fomale " 4 PN Yy s A—=F— - Ry TU—2 Female 7 ek ek
b P6 Female 43 j=F 5 ESAF
PTo Male T N T A e Male g AW TURR
P8 Male 44 S RSt
P9 Female 44 a5t &M
E P10  Female 22 v b Iy A Female 1 At EEt
- P11 Male 21 . i - Male A :%%ﬁ: E4
P12  Female 52 E&ME A%l
P13 Female 42 . . R =F S R SR
G P14  Female 9 (R S g Male 3 45t EEME
P15  Male 11 av A TA)H Y - a— AT Male &M A%kl
H P16 Female 15 £a N M - T—=FNn Female 5 j=§ o 4t
: P17  Female 59 . i %y Fomale A B4 A%t
P18  Female 30 M B4R
P19  Male 33 B4 A%
J P20  Female 33 . " S Malo L S ESN
P21 Male 33 S &M
P22  Female 37 &M A%kl
3.3 &
BEITI0 7V — TREICES I L 72, #NZFho 7))V — ., . r. e

&, Ry FOFVE—REZOH L VEADL LR S L
Tz, ZMEREFRICSM L7z~ M &g -7z
BEDH L. BMFIZ2 ATHY (11 NIE, Ko
11T AR E & BRI, FAEICSIL 72K 4 1L,
Wi 8ILTHH (F1). 2IEOK (KKED & H) & 4L
DR (RKIEB, C, D, F) (ZARAY THA ORNICLEE B
Shelprotz, FRIENAO Zfinso7z72012, 74—V F
AL o 7.

3.4 FAEFIE

FNEFNOREEZ M L7, 2 2054 TRy b
oS NAO ~OfTE % “Eh 1L > TZfbLTLED
WXz, YFY F ORI NAO BN S 7200 DR %
Lol BHLOLOIHHL2HEIL, flVvEOHET
BEATHOHW, FOELFVEY I THoTz. FurHolg
5 LEH O, MORE,SHNLT 1 ADFVE - <y b
Y- 0Ry b 3IHFDOERE DL L7200, FOMILY IZ
BT, EBRIIBINTA2WED) H 1 NICBH% LT
Vv, R OFWEIZIFHE SR EIHFEELTO 5072 K
W2, H20MO 1 2BO&EGO Y F ) A2 FET L. 2O
FUA T, B 2 12K L9 NAO v EIC
¥ LCREEL RO, TORIEOMES EER, Xy PNGh
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Fig. 2 The Flow of Scenarios: First, NAO spoke to the owner
and then turn its body direction. Second, NAO spoke

to the pet and turned its body direction again. Third,
NAO said “Goodbye” to the owner and then changed

its body direction back to the owner.

L7z, R ) FORETIIHOFEVEICERER L,
SO T RAZA T, OO F ) FO%, EERICSIL 2

fAVFIET v — MCREIE L, fVED NAO ST A
G &, FVCEDPFRLI-RY a5 NAO ~NOHI% %
S L7z, kIZ, 1EH &38R %25 NAO O~y NEI~
DEFEOLEMNTTHY 20O Y F I A2 FETL, filvE
EHOREEDT v — MClZE L7z, 20/%, fFELTH
5o TWEROBIMELZARLTL BV, TXTOENNE
C1IATOMEFIC2ODYF ) FET V- FOERE
Tofz. MDY F) O, EBREIIROMELD IZIE L
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£2 HELE220%M4THO NAO D5 LHLR

Table 2 Words spoken and appearance of NAO in the two experimental conditions.

| %t

NAO D4R

NAO #&E3 &l

“ZAZBIRY
“BenuiE (NAO A4 2 4i)”

QEHOYFIATHLEE) “(b)—HDYF ) FOuRy FOXH) OKERE L

LHEBMESETT, HhALS”
“HEL R

CHOHER/M EREETILRDALIAIDNHLS”

ALENORE “BREOLHIE EEORH) .. T, o THDME
“9 Ao VWETTE R
“E/awsidh, K/ 2RBD, MOTRAR?
“EIAT, NUADNLEVEZAZITYE, SOTORHEIE (XY FOKED, iRz, (v bOKH)”
(DM EELRD)
“LyyDIZBVE L SRy bO%ED | (Ry bogE) 17
YLy FH Y “aWH EEATLAEVD ?”
Ny RADFEE Ry L OGRED BEE, Y SICERTRGR? “hz, SobRTE”
AT SIEA T NB 7R ST AT, Wb s o7
“Th, (Ry POLRHD, 2V FICEo TR TH LW R, (Ry POKH) ICE2RV0hs.. JAL | R/ EEATCRVL, §)vnse”
(BN E2E25)
CEHCEOLH), (< FOHH)” | “(avzosmm
AVEADREE “HHEDH ) HE S
I EAHZAHIELR
ONAINA

T, WEFHEIREDOELRE, MNEEIMMTHhIL b ZEH O T
VF)ADORTECTHBEL TV, T, S LOKRE
2200V F ) OO IETRTETHRE LTV, B
WRLERE R L 72, FENOTXTOEBRSINE AW GO >
T R, WEEME R, RERIZLE.
7R fmEE

74—V FREZBGT 5002, (1) ¥ F)AfiEes
TR L BitsEIRD &, (2) AEEHITTE R VI
BT B Ry PEIWIATEZ T B LT AR L 7
BAICWOTHHRELZTIETE AL, Db 2 5%
HICHW L7z, 3iE 20 C, RERBINCZhZhos
mE R EEICY A 2R AL.

3.5 X

NG Y AW B EIC L THEVE (P) &<y MW (O)
cuRy b (X) O3HEMFHEICBNT, IRy b (X) 2
S5y N (O) ~OREEEDS, flvE (P) 260Ky b
(X) NOFIGEANE 2 5 EBIZOWTHIEZIT) 729, NAO
(X) DIFENE 25T THRIEL 7. ZRENOSEMIEHE
WOYF ) FEHGERRDL L F ) FESDH Y, WEMET
H7e B NAO DI X NAO 205y FEM-~IAIT 72 5 3
& NAO 5 NOSIZE AT 72 2 L TH - 72, BARRIC
X, R2IIRT2200%4THL. aRy hoxy N
AT BREEE A BAREICT 5720, W4T NAO D%ES
EDTFo L) cikE L7z,
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EEME NAO IRy POREEZFUIIOIT L5y M
LA,

BEHF NAO ERy FOKRELRIIPTTITRY MIZE
LT 5.

ZNE L Z OFENOITEN ORI <, Bk b 2 504
DAFHIZSIM LTz, SHEH NAO 252 DDO5MG %D 2
EDEFLRTVWEIIC, NAO ICREL A2z ENEh
DEMETE LbE7z. EFRIRO LR L DK B
0, RAICIESRME, 2B HICAEETHFZIT) £
&, wCESM, 2 BEICIESEGCTHEEEIT O 2
FO NI L7,

3.6 FHfiAE
3.6.1 EME
ZMEOTRy b (NAO) x5, 23 DK
A ARV SDEEIC L o TEHMis 2z (3R 3). &%
i, (1) ZMFEAHZD NAO ~NOEIRE, (2) BNEIH
WrL7z> b NAO ~NOEIHOM S #m& L7z, ~X_y b
ERAKICOET B 2 EDTERWD, BNy b
D NAO ~NOHIZFi #7572, /NT v A% H\7-5F
filcBWCIid, BMEPELMME (ZZTE<y b)) O
I—Vxr b (ZZTIENAO) OHIGZ WS 720, S
FIC Lk By P OHIGEHME AT 7.
3.6.2 T8I
T4 = FFABEOEOMEFE 2 OO TT A ATI2L -
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K3 EHEANT ¥ — ML BUR Y OISO R
Table 3 Results tested using the Wilcoxon signed-rank test.

flvE xRy b (FVEDRHR)
TEAs T RITF 4 THEMT AT 14 7T5ET p fil RITF 4 THEMT AT 14 T80T p fiE
Sy S.D. SEYy S.D. HsE | P S.D. 2] S.D. aglillvee
RE LWV - i 3.91 0.75 3.27 1.08  0.003** | 2.32 0.84 227 0.77 0.412
BLORW - En 3.95 0.95 3.18 1.18  0.008** | 2.59 0.91 2.68 0.84 0.728
fEF 2 - A7 3.45 1.10 3.18 1.18 0.152 | 2.45 0.67 2.41 0.80 0.391
A - BT 3.45 1.10 291 1.02 0.039*% | 2.45 0.67 2.50 0.96 0.521
BRIZALD - ATz TR 3.50 1.22  3.45 1.14 0.500 | 2.45 0.86 2.27 0.88 0.138
HEHZ - AEMHZ 4.05 0.79 3.59 0.73 0.022* | 3.09 0.75  3.00 0.82 0.333
M7 - Mi7e 3.27 0.83 2.86 1.13 0.038* | 2.77 0.69  2.43 0.81 0.053
PhVS L - 5 L 4.18 0.73  3.86 0.99 0.137 | 2.73 0.77 291 0.87 0.889
BT 7 - B LW 4.05 0.90 3.09 1.06  0.001*%* | 2.18 1.14 227 0.77 0.638
FlA - 0hlinhiz 4.14 0.71  4.00 0.98 0.336 | 2.86 0.56  3.00 0.69 0.826
D ERT V- 4.09 0.97 3.45 1.10 0.011*% | 2.23 1.02  2.09 0.92 0.393
HEYIZhD - hhkn 3.73 0.77  3.27 1.28 0.046* | 3.18 0.91 2.82 1.01 0.126
WRERZ: - TR 3.41 1.14  3.45 1.26 0.507 | 2.86 0.89 241 0.91 0.051
BEHPES - AbRw 3.36 1.00 291 0.97 0.037* | 2.23 1.02  2.09 1.02 0.258
HETEL - TERV 3.36 1.09  3.09 1.02 0.142 | 2.18 0.96 1.86 0.89 0.043*
D CA - FFChn 4.14 0.83 3.32 0.95  0.000%* | 2.27 1.16  1.95 0.84 0.079
Ha EBTwa - twnzewv | 218 1.05 2.36 1.33 0.714 | 1.95 1.13  2.00 1.07 0.641
Bouehodhsd - bhrEFh | 3.64 0.79  3.00 0.93  0.007** | 2.82 0.85 2.73 0.46 0.304
R 72 - RG22 3.95 0.95 3.91 0.92 0.493 | 3.23 1.11  3.41 1.01 0.785
AR 7% - Bshe 3.50 0.86 3.45 0.86 0.384 | 3.05 0.95 3.00 0.69 0.536
b ze - gl 3.64 1.09 3.32 0.95 0.168 | 3.09 1.06  2.95 0.65 0.245
HEETWVE - Wwin 2.59 1.10  2.45 1.41 0.277 | 2.86 1.25  2.77 1.27 0.212
EHM % - Thvy 2.86 0.71  2.95 1.05 0.730 | 2.82 0.91 259 0.85 0.140
*: p <0.05, ¥*: p <0.01

TRigRS Nz, BT migid Xy s OBLOBRREE Tiho, 4 FEEES

CFUARTHICED R, FRSORS, BiFkshey 0 T

BRI EREICL > TEIRI SN BWEEANICARE 4.1 TERER

WEDTI22 =2 ayBNTELWVWD, Xy NEIYO 4.1.1 WEFAXT 44—~

MG T 5 I EE S NATE OB R B R & D
FHIC X > TR S T & 72, Fiawicxd$28H oK
JEIIRR LT H V) [49], B OWERRAITE) OB
I A 2 R T BRI O & SN TS,
NAO 23y MW & DY OBRIZ, Xy FEPIZE -
THGEE L D) QEEREPBEEIIRD ) R0 E ) ETRSD
728, Xy MEIO NAO (23T 2 BRERATE) O M5k % 51
L7z, AINIFEBROREZ M L7272012, HI) O
RRENZ L > THHICE R A Xy NEYOITEIDOTRT
s LEHiig 2 2 3L <, Xy FEORR Y b
® Sniff 2R L TR % FH L 72, Sniff i& Feaver & 12
L 5EE Mok, FRIABZHRARS ; BRI
OFE THBT S (Investigates another cat, an object or

a person; distinguished by the movement of, the nose and
muzzle [6]) | *ZEIZ L7,

O EAC T WARERATE) R §E S DOI:10.14931 /bsd.3307
(2013)
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Fihti L 7245500 OB A DOAE R I DT, Wilcoxon @
o A MEZ FER L 72 (R 3). ZORE, v M
720> TR EN72 NAO OREFED#EW L, filVFED NAO 12
S AERICHEE 52 T, HEICHENTED L 12E
AL, [RELw (p<0) | [ELORW (p<.01)] [BZ
2 (p<.05) ] TEHHZ (p<.05)] [Hier2% (p<.05)]
[FT BT 72 (p<01)] EDERTW (p<.05)] Lo
D L7z (p<05)] [EEPED (p<05)] [HFEIFTS
(p<0D)] [EwehDdhs (p<01)] Loz, A
Mg 2R CThH o7z, — 5T, [FITED (ns.) | [H
BERYZ: (ns.) | 7o &, BRAEMEICIEBEAICBEE Y 2 A5 12
BEBELREDHR SN o7z, T72, FVEDHERL 72
Ry M5 NAO NDOHIRIZBWT, KELETII R >
2bDD 2 00O T, [#MPr% (ns.)] [FHET
x5 (p<05) ] MMFEAIFRETS (ns.)] Vo 2B
BT 2 AL [HREN 2 (ns) ] & \vo 228 ReME I
T B IR R R 7 A A DSHERR S L7z,
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F4a v MEPPYO NAO ~O Sniff 4778 & LTH Y~ b L7z
Table 4 The number of pets’ sniffing NAO.

Tl gl N
AR +ra v y < I PR Fya aw A 4 a—) EFa g
(e Male Male Female Female Male Male Male Female | Female Male Female Male
185 L OBk 1 1 0 0 1 1 0 0 1 1 0 1
Hefn % | > A 0 0 0 0 0 0 0 0 1 1 0 1
&t 1 1 0 0 1 1 0 0 2 2 0 2

3 EHO LOBMEIZBIS~XY FO NAO 12357 7H—F
Fig. 3 Attentive behaviors of pets toward NAO during famil-

iarization.

4 KA NAO OTFHANEHZEDT TV DA
Fig. 4 Dogs’ sniffing NAO’s arms during scenarios.

4.1.2 7~y MNEHIDO NAO NDRIE

ES LOEBETIER 3 DX ) I2AkPHIE NAO DIETE
RHERRL TV 5 &9 RATEIS AR S, FVEDS [HREE 2
Do TWAB | LHIE L% d o R EERICS I L7z, ]
BOFER, ‘R4 DL HITKTAICH 3L, J#T 8 P 4 L
MEIEE NAO ~NEDFTBY, Sniff fTEI& LTH w7~ b
L72. KASNAO NELEEZEDIT7200%, NAO @) & 1
LThHTHY, 4 D LHIZNAO BFaMIE LB
FANEDT TV BT OBIE SNz, KIS, #Tl, FF
I &F ¥ 213 NAO 258 2 97 RTIC NAO IZREE DT,
FREY TIE NAO BB 715 L TW A2 NAO 12
BoeEREDIT TV, $2, FFa, Frya, rN, VI
TWIFNLHETH - 72,

4.2 TEMRER

) A O EDITEN IR IHK E DT TH S
COHBEIIRAESTHH ) LIHIEATEY, NAO D
FAETTORCEDOARLTECER 5 DL ) T F
RRERD O AT L7z,
4.2.1 £ROEEVEDER

9, P19 2B\ _RTOSINE DS NAO ORI 3
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5 FEEED 74—l FHATHVEES NAO &y b EWFHEEFT-
TV AT
Fig. 5 the actual environments of the interaction among an

owner, a pet and NAO.

LT, DWTFICB/RT A L) REEICE 2 HEERCEMA~D
Bwno xR LTwi.

NAO : Wy ZIZF72EIEN TRV %
P5 BN Th Wi z..

NAO : %, Rz R 500D TR AT
P5:~z2~, FI9BAES. Vy 2i2k—

F72, —HofwE (P4, P5, P6, P7, P9, P15, P17,
P21) 13Xy FOEREE NAONAF&E L9 &, NAO #
BET, Xy FOAHIEIER L EOTEEITo Tz, &
52, EBIINY MPBELHT 50 AEKIEIATTS 512
bbb s$, —HofwE (P2, P4, P6, P8, P9, P11,
P18) 13k & 912, NAO A5y MIxf L TIT - 723855
By MANERZ TV,

-

NAO: Rz, VIFH
P2: VT | HENTS L

NAO : [BEN7-6iEA T NE D]
PR : AT NDE D] »C

NAO : H Y 2vk 9
PO:THYHEH] »C

FLUTOLHIZ, =y M LTNAO DR EER
L72fivE (P6) v Mt LT NAO DT85 2 72
fivE (P17) OfTEI b g s 7
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| Dad

=. w! '_’('

-

6 NAO &y FOMEMYFFE ) &5 2 L) LV EDORE
Fig. 6 Behaviors of owners aimed at meditating between NAO

and their pets.

P6: 1356, ME V- L&

P17 Hobawnheo7-k 2136, X247 H
Vb

SEFPITTIER L, NAO Xy OB ZR ) H LS &
T 5 &) RfwE (P6, P9, P17) DIE#HWHEIZ I
(K 6). P6ida— (K) ofxmMWT [MEVw-sLx ?)]
v, NAO OFHOHMETTRA TV, PIIENAO 18
NI2HWEATE NS D] Ewvo /i, [HER?] Evo
Ta— (K) DUY—F2FH->THEL, NAODFY % —
AL TAETW, T2, TE () 1385 LOER?S
252D NAO Z LITLIZR2OTHY, PITIET
YOl OMMIZEDbETNAO 27 () LEHIH
DOk, TE () BHEEPHPZTNAO OELANERE
gL,

4.2.2 EHIZLZEN

KA, M AL OBTHRE I NV EORE N
DEWIZDOWVWTIERRSL, PAIINAOD [d ) i) &
Vo 7252 NAO DREFEICOWT [k Lax s b
L7 (Ba4ftk). —F, P21 13 NAO OF USEEorsIC [H
B ERDAL->T ] &, LT

KA L 20DFMT TCOBMED R LIRBE N BLL
72, ZZTIE, 20DEMHTTRRLZIWEVDVBIEINT:
3ODTr — A% RT.

P4 IZM 4T CNAO 25 [N A N4 1 | Lwvio 725212
NAOIZX LT [ )@AD 2] E#HSHEELTWA. L
ML, AEETTOR, PLIEZNAO I LT [H7via)
EERBIL TV

B

NAO: 22959
P4:BNVT, 73 by 2Z70R%) ! Zo67
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L?2 Z2oh, Tob, Tob |

NAO : Vv 713 F 7, HBICENTRV 2R ?
P4 ENTHRVR L ..

NAO . BN H#EATNE D%

P4 AT NAED RS ? 7V 7317
NAO i Wy ZIZE 80wz sd .. ) A

P4: vy 7, &nizwolx? TobanT—,
Zob !l NI vy sl

NAO : (P4 D&TFi), Vw7

NAO : SHIZH Y A7E 9

NAO : #iZZA2A)F5 1

NAO : /A3 A

Pi:z2—, bIWHBD?IZ—ETLL? B ok
FoT, brokffoT, brokfFoTk—

SSE SUON

NAO: Wy 7 vy 7|

P4 ixw, TZAIZHIZ—] T

NAO: au ¥ LlEAT NG VD ?

Pd: DA BAEPEATINEE VL.
NAO : Rz, ZobkTk

NAO : ZRALEDENRD 2 o 72

P4: b o727

NAO : KigEATLNARWVL, ) vng
P4:Z 222222 1 &wia

NAO : (P4 D44Ti)

NAO : 4 HIzH Y 27E 9

P4 vz —

NAO : iz ZzArZ2A)mA 1N

P4: 2,0 00502 b x5 LfioTh—.
Lo T

NAO : /N1 3 A4
Pd:brobfioThbrobfioT, biotk
oTd—. brobfioTk—

Hro

G
NAO . 27 ZIZEEEN TRV DR
P21 #9972k
NAO : N7 SHEATL NS DR
1:9 A BRZbh—
NAO: T3, 7B AT BV W s ... D)
Ao..
P2l 7 vb %Al
NAO : (P21 D&HI), T vboA
P21 l3widw

P21 IZELMHET TIE NAO 2 0ROV TWizds, E4t
TTIENAO NDSEIIV L h o7,
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NAO . 4HIEH Y 25&H
P2l 7 b %A

NAO . Bz ZAZAIE5 1
P21 272 &a..
NAO : /YA 3 A
P21 : 34 N1 (FEIES)

A%
NAO : a7 ¥ LlEATL NG \ND ?
P21: 9 A

NAO: ZobRkTX
P2l:FrbrAih !

NAO : ZAEENL % o 72

NAO : KiFiEATINAEWVL, b IHnnR
P21:BIH. ¥ AL PAIEN. FOAL -
T

NAO : (P22 D)

NAO . 4HWEH Y 25&H

P21 F£7272-5C. #bAo>T|

NAO : #3222 5)F5 R
NAO : /N A3 A

P21 : (NAO IZF%#E2)

P22 13 B &M P TlE NAO OFFTFNAEZ#RVEL . —
FC, EEHTFTTIEINAOD [ A wwEHiZA.] &
B L TWBIZT v (R) RO L9 & LK
W[ dH )] ERFEHELIZORTH -7,

SSE Lo

NAO: 7 rExAl T vbx A

P22 7 bR A IFATS & |

NAO: a7 AT NGZVD?
NAO:hz, ZTobkTk

NAO . B AEEND 2 572

NAO : KiFiEA TSN BEVL, b IHnnR
P22 b &, [RAEPENES 7] o T, [X
BEATNEWLE ) vwne] 5T
NAO : (P22 ®%Hi)

NAO : 4 HWEH Y 25E )

NAO : Bz A 2251
NAO : /N A3 A

P22 . N AN A

SESA
5. &M

Fae D7 4=V FRBFICL > THESRMAE, T2l

TO3IHTHA5.

o HHZEDMENS, NAO 25Xy NEIWICH T 5D
FTHRBEEOEZ, FVELSTERY NANDOHIRIZE
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N S GNY
o NAO 26Xy bANDRBENLI NV RI T 4 7 THBH5%
BTFORDBATT 4 THEFEHET LD S, v FAVHE
L7zXy NS0 Ry hAOHIRIZE» -7z,
o ITEIATOKERNS, filviFiZ~<y M LT, NAO
tpaIa=r—TaryERE) L LTV,
filnwE, Xy FFLTHERY FDO3EMBOLNT
NAO [ Z—EDEEL D Z L PR E NIz, WMEDREE,
FiAT &5 5 NAO ~DEIZIE, NAO Oy N4 5
2ODGEMTTREL B> TV, 2005 MDEN,
NAO #5%y MIFET 5 DOFFE L iV EAND 2 DDOFGE
DHRTH o 7205, FVEDS NAO NDHIRII RV T4 7
LEMTORPE»o72. ZOEDLL, NAO H25H Xy

FOFED, fiVELST Ry FMOERICEEL 52
TS NG.

TADHE L2 NAO 25Xy NEWI~DREED 2 4/t
T, fVEIBRL 2y bD NAO I 515,
[HETE 2] DA ORETFIC B W TEREEPHR I NG
Motz FVEIHIRL 72Xy NEW 5 O NAO ~DE]
SEMCBE T 2 IEA SIS OWT, A5 Besrh 3 2
RIZBDERYT A TEMETH>TH 205 5 DAT
Hotz. T, 2809 B TROREFRTIE, AFT A
TEMDOFIHMED TR Y T 4 7ML ) b RRmh - 72,
O EDnS, Xy NEIS S NAO ~NOEIGIZ LMD
PbhOFEERWICEL oz, MEEETHOR Y
NEII A D NAO ~NOEIRICKE 2 d o7l EZ DS
NBL. ZDO0, KIFETIE, NAO NDIfEE V) Eh
5, REIZBUTAA, <y M, OEy FOEBKRIZOWTN
TV ABEB O TR SNz e T A 2 L I3 L W,

RIZ, TeaZENENOFCEOITE I 2 iT- 72, A
DOMAAERIE, FELLZ25MIIOWTA Yy T2 ay
BT BELERFHOTLLDOTIE RV, LaL, NAOD
Ry FEIICET AREEE DRV, VISR 2iTE %
FlEHLTwWiz, FERENE LT, 2471 778
EL L TRRELZFMTICBWT, —#ofilvEiX, NAO
Ry b EDII A r—varveHETAL )T
LOSEEZ NPT TV, FEEZ, NAO &y NEO “[H
R EEE D LT 57 VW EDOITEND A ST,

T/, SORMIANEZFDADFED BRIZHE), FL
TRy FEWVIRMEBTVWE EEZ NS, Ry M)
WERKICSETOII 2=y — ¥ a Y HIREERYEIC
BILTH, fF I LTET2AT) A2 ifLe [15] 2 &,
ANEFRILDA > %572 a v BGROITEICHEL 5.2 5
CENGHo T VD, PRAOT Ry bOEAWHIZB W
T, MEHDPORY bR LD ERERPSTKRY
RO EET) L) BORBEI N TV S [51).
Ry MEIICB VT, x5 e AR OBERMEATTEN I R
¥5.29%. Xy YOS BERTIE, ABRED L 5
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T vary R RVELMMEDOAL YT a4 B
KON EL 52 5 Z LG h>Twb, SO
IZBWT, fVERIEELLEICE ARy NIWIOEES
BIZEEESTE, PAO [13w, [ZAICEIE—] »T! |
ERIZNAO ND#HBEZ &R I ) LT o4 L, BEIDRE
M IHANT D L9 %, fVEIRY FEFZNSHENT
5 5 RATEARA LN, HEWNTR Y P CED “fH
M FE ) LT B ATE RMRE S LT L, Ty
FEI-T ARy N0 3HEBERICBVWTE Ry O &MHIE
BEICLR>TLHTHA).

CORBIEIZINED NEKIZHIRBH L b DD, Zhbd
FRHtaEmo Ry SSARME Xy b OBRICEEZ
L, AWVEOTENCELES5 29 b L) ZLEIRLT.

6. AMREIEROHIR

o L CEMZ ) S IdTELR Y, A DT 1 —
V RFRETESMLzRy FE 2 S NAO 1K T 5%
BSOS % 3HliE 9, NT v A2 X — A2 LT “Alwv
FEAVEW L 72Xy b5 NAO ~DOEIR” % v CEHili =
1To7z. L2 L, Animal-Robot Interaction DR D 728
ZiE, Ry NPEICE R BEBEOEEEZAET HLE
Wb, HmERLC, BRECHMETE 2WIREd4
EL7efgE T, YRS aRy bADELE TR Y b
LRy Fx RO B ORIEICZ L - TR %
4o 71055 5 (1], [7], [49).

KA B ORBNEHBT L7212, TO LX) RITH)
ST EAVE ZEDTE L. BWATEI A ORIRIZ B W
T, BOMERLHIIREZR &2 3+ 6T 572012, B
DO—HEOITF W ET L7 ba, 2Fh «zvyuay—"
DRSS (5], [6], [41], [43]. LA L, HMOIHEZEZ
g Trihiohsonyay —2IERICHWS Z &
FEELC, FA27uband LIFLIEEHSE, 512,
IO Y— 3R SR> THRRY, TRy b
FOLIBBECEEL TV Y —ZIEHT A 2 LN
WTHASH. —HT, SHTERFHMORRIZLY, O
HIR BB &7 EOWEIC X > TEWOITE & 3l 27 =
T T TNTINAADPEY L CE7z. 5HBOBELEELTED
LI BT NA ZDOFHR, REICFLAD LR EZFIAL
723y Pa— VENTZBRET CTOEBRLZEDVNHITONS.

7. FEOH

0Ky FABRETONEBWOM
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