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A Pet Robot Interaction at Home
A Research of Dog’s Behavioral Changes for Robot
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Abstract: This paper aim at a coexistence pet and robot at home. We propose a concept “pet-robot interaction (PRIN)”. At initial
study, we focus on the visual characteristic of dog. We observed dog’s behavioral changes for automatic cleaner robot
“Roomba”. It had different conditions that change color and material. As a result, we get knowledge. 1:There is no difference by
color and material. 2:There is an individual difference of a dog. And we observed that a dog of unafraid of the robot go near
Roomba more positively when Roomba riding of snack and toy.

1. [FLE®HIC

T4, Roomba %D HENEF AR » b Pepper HF D = I
amh—araRy Fr Y, —BFE~OLLEZAEL
FuRy FOEREBELTNS. 3k, FECBIT S8
By FEADIAEIZSONTE, ba—vraRy X
U2 a UNHT, RETO®RE ORKEI1R R v

N AREEROBE 2 D (215, Hx RIFENMTEA TN S,

—F T, ALRIZAEET DROMBED Ny b & DIAFITD
WTOMRITEA BMDRYV MY MEENA TR, 22T
Fexlx, Xy bemARy MARBERBEERN RS, FiEE
THAETLZEEAREEL, Xy h—mKRy MM X T
vz > (PRIN : Pet-Robot Interaction) &9 a7 h %
RET D, ARTIE, YIRS L TROEREFEICEHR
L, D725 Roomba (Z L D ROITEN (L EHEST .

2. Ry bORY FPMVESHOVaVDEE
%

INETHLEWMEANTIHEDAL L EZT 7V g v iET
HEFEIIITON T D AR SITHEOEOFEEITHIIL

T OERIBERY: RPEBEH S 2T LR
The University of Electro-Communications

a) suzuki.motoko@ohsuga.is.uec.ac.jp

b) sei@is.uec.ac.jp

¢) tahara@jis.uec.ac.jp

d) ohsuga@is.uec.ac.jp

© 2016 Information Processing Society of Japan

Nl bLl] #MELTWDI3].

Ta3xtGg 32y ME, FECTAME EIEEM A IH
THD, BEIBRNPLELEXOND. RPFRLTIE
FOPTHARICEET, vy b EDIFEOLER D
DXy hEXMNRETH.

Ry bh—vRy T 7 aE, LLTO 22503
A= BNHDHEEZBND.

1. XBT4TAE2T7 073Dk

2. ROCTF A4 TA BT ORESR

1DRTTF 4 TA BT arOIEOFIE LT, ¥E
DEENEFFoTzm Ry NOTEE Ny RRELRNY, 1
Ry FOEBIEIITHNR Xy hOA RN LR ERBRN,
LENDD. 2ORTCT 4 TAET T2 arOBEOH L
LT, vy FBXy FOECHFEZTSH, vhy A b
L—F & LTy FOEEEZITH, vARy RRFEEO~Ny k
Eh#ETH, Xy hB3a Ry NOEEEMITAERHD.
ARTIE, 1OXRTT 4 TAEF7 73 rophikiciE
HL, BHENER AR > k Roomba #f] C R 5 KROITEIZE
{LERE L. EREBMEREZITVY, 20K T 474
2Z g OREEEDT-HIZ, Roomba (2R 2 W T
WRWROITEVZE(LAFA L.

238



2016
IPSJ Interaction 2016

3. EE&

ARTIE, FIHETE LTEARIZEBWNTN Yy FOHFTYH
BbEFE R L ABEEOZ VR4 E G E L, HETER
274> b Roomba Z#fIDTHRERDORTT 4T AL 2T 7
VarvOBEEITH. £, ROTATAET IV a v
DIEEDTZDIZ, BRLHORE S H %% Roomba [ZDHE D Z
LILLBA BT a OB ERBETS.

3.1 RO4HE

RIFRIZ ERBRNBEMEIT S L TEhLb a2 < 56
DD, RIFIAMERRIOREZF-TEBY, RELFRE
ERBITHENEHE L. LoL, BEarFaERSTS
ZEnTEL6]. RoBAK, E, SL—, K, HX A
DRI THD. ZNHOAIFHEARIZIBL TS, 0D
7o), HERITHFWAOBEWEE REN RV, ROl
OTHEBFMAIT 120 ETH D720, BFNLITSNTKD
MEREBRRETRHET 22 LT TERVY.
3.2 R

LR 3 >OEFLZE ST,
{7 1 : Roomba % i3 2 K3\ 2%
WO THLHE< Roomba (Zxt LA D KRAND D TiEAewn
.
R 2 RITESLEIKNH 72 2 Roomba (2% L CHIOITHE)
T D
R BT H D3 & A0 Roomba IZxt LT, i
HEIGERTO TRV, HERENL TWARWEAD
Roomba (Z%F L C, D Roomba LV LN 5D Tk
W ET, IROBWAI—Xy FERIUATHDLHEGD T
7 —% 0587 Roomba (21%, HEH#K% 22587 Roomba
LR DS RT O TIHRND
{7 3 : Roomba M F N HIES LA LRI HIL-S<
L CROKIEHRER D
Kix, BHEIZADHIIT 1 HUI-3< Roomba £V 4, AT
& D51% 71> 53 < Roomba [ZHE < D TIXAR 2.
33 B’

1O RERE LIZHEOH T, 1HD Roomba500 %
CLEAN &— N THM LEREZT-72. EREToTHE
BRI T 2DANR=AT, BEOLSIZTETHS. £
PITo8E (K1) 1Ty 77 —¢T7—7 AT L ER
EOFEND .

© 2016 Information Processing Society of Japan

161B21
20167372

N\ SN

= AR
S s
.. 2

X 1 EEoRERYX
BRI Z O OF B A KT,

34 WER

Roomba & R.72 Z £ M7V B BHD RICKT L CTHEBREIT-
7. HEBRRITHBRICHOEN TS, 2RI 7 =T
TERIRLMNE IOBENZ WD, ERENTRE K
TEIZRoT, WELERTNEDD Z LT ol B
ROFHEMER 1IZET.

£ 1 #HHBKR

HBR K PN lesl] F lin
[F]

A ==~ By J AT R F 7
B RANCTUT M 1
C M 7— R F 1
D M 7— R M 0.5
E M 7— R F 6

3.5 Roomba D& #

Roomba DFAE(K 2)E LTUTDO 3205 5.
FE1  FOOBAKZNSED
FfE 2 HOOBAKZNSED
&3 AO T 7y —ENSED
FIRFHIZ BB 85 Roomba (X1 HDHET D,

4. BREER

A~E OS5BHORIZK LT, &1, &2, &£H430
3 O® Roomba THEEEZIT-7=. LLTD 3 DOITEINKIC
LV EBRoTD, A—RNTIEFEML, 2, 3DEWITX
LEFRONRNST-. 20D, K2 O TRIZGEE
JEANF 72 D Roomba (% L CHIOTTEI A T 51 1KLL 7
AN
AEBRNOBEINZZ LT, UFDO3STHS.

1. Roomba ~ & Z&fi.Lro> A M
2. H 5 Roomba ~T3< fTEIZ T 20D HHE
3. Roomba & @ &z iR
Roomba ~DEMi L OF L, FWEICHELTHL b7,
F 72, Roomba & OFRMAMHHEHIIEMRTIHHRLLE. HFRTO
ERER2IZELDD.

239



2016
IPSJ Interaction 2016
#* 2 RoITH)
BB 1. RO 2. < 3. PR
[cm]
A 7L HY 0
B L L 10
C »HY L 100 2L
D HY L 30
E »HY L 100 2L |k

5 B 3 BHO Roomba (Zxf L TR LA IV T2 RSz
728, {Ki 1 @ TRoomba Z i3 2 RN\ 5 | XK T 5.
FEBRFOROMT L LT, #HBR A, BITHEEZEYE-S
TWwi=., (®2) =T, M3DXHIZC, EixRoomba ®
kY 7 7 — 0 R Roomba 7 5 JEEEA & o 2RIV 2.
D XX 4 OFRICH AT OTICENTEN e o7, FT,
ETORNPEIT DS Roomba 23T DWW T=RFZIE, HRTD X
INTF B Z ENBE SN, T D, it 3 ® [Roomba
D% TN HIESIGE LHIT N LIS GE TROKIEN
B d ] FRLT 5.

NG OBEOKER IS, Roomba (ZxF9 2 KROITEIX
PLFD 32D — N TX S,

NRE =2 1THIE  ESWHTEHNWEZIRS, JBULNT S

PRE = 278 H NSRS B, KT, BExD
NE— v 3B - D

PRE = TITIIHEBRR A, 3 F — 2 213 R C L D &
E, WA=V CITITHERRBBET .

3 V77 —b42 D Roomba & 5 R C

© 2016 Information Processing Society of Japan

161821
2016/3/2

X 4 k3 D Roomba % Z 5 #ER K D
5. BiNEER

ReEvaRY NORDPT 4 TA L HET 7 v a r OEBEDT
®IZ, Roomba ([ZXT 2L ERNTE ST, HS Ocm
FTEDSE, HIRZIWZHBRR A TEBNEREIT- 7.
5.1 Roomba &

RBBOELER O BLHBL LB 22N EN
Roomba |Z DH7=.

&4 BbBbrEDOED

&5 BLOEORD

52 &
& 4 : Roomba |ZRMLELNTWN2WRIE, Bbbs
% D4 7= Roomba |2 & 0 FEMAYIZIE-SWV T <

& 5 : Roomba |ZRMHL ATV RWRIE, B°o%
D72 Roomba |2 & 0 FEMATIZIL ST <
RWBOBELEZR DB S B2 L BRD% Roomba IZDH 2
LT, AT ATAVET I a  OBERTEHDT
[ESASTAV/EN

53 BMREER

Roomba (2% 2 202 W TE 57, B S 0cm £ T
DSWEHRR AL, ROT 4 TA 2T 72 ar OHEED
TODOEREIToIZ. Bbbo, B 2EH 5% Roomba
WZORTELAED, OFR»ro7-546 K0V Roomba (259
Rtz 3z, (K5) Lo T, K4 @ [Roomba (Z
R 2N TR NRIE, 8 H %% D7 Roomba |2
LV FWAIZIESN TS &, (K@ 5 @ TRoomba (272
il 2 RN TRV REE, B8°2% O® 72 Roomba (25 Y
FEMEIZ TSV TN ) IERNL T 5.

%II':

240



2016
IPSJ Interaction 2016

B 5 Z&fF 4 ¢ Roomba (233 < #EBAK A

6. BpHYIC

AFRETIE, Xy beFEAnRy "REFT 00 %E
Bucmiy, Ny b—mRy bf 2T 27 a TR L
P E LCHBEER 2 AR » b Roomba D ELH K, +
TRBLLREBDLIZE D ROITEIO LI IR EIT - 72,
SEIOFERFERP S, LTD 4050 RA 5.

1. Roomba Z i 5 RMB N5

2. WMEAOHMAK, FOBEMAK, HAEAOT7 7y —EhSEik
Roomba % H.72 ROITENIE W E /2

3. RIZ#% I 25 Roomba A3UT-3V 7= Roomba (2%t L T,
TRCTHEIITHIT B

4. RPEOWELEZR2BROREBH H 2% Roomba (20D
D52 LT, R LY EMERIZ Roomba ~iT-3 <

AREBRTEIH/NERENRIZEREZIToTZ, TOD
Roomba & ¥ & /M SWEEER K 7. Roomba £ ¥ & K&
KMRTOEREZITOLER DD, o, fVENS
Roomba DFMNKE W2 DIZ RN EI S O TiEZRW
n, EVWIEBERBHE. FIAY—OFEREFRRLEZ N
ENHTENDL, FOKRESIZOVWTHLEETHLERD
5. RIZARNVREEZRW, XAT 4 TA XT3V a
COPIEFEERBRE L T L.

BIMEBRTIE, ROT 4T A 2T 7> a v OBEICH
T, ROBELEFOMETHIBL bR LB 2%
Roomba @ LlZD®7=. 4#%I1%, »Ay MREWVEOEE
LEEEFEH,TD, adly MRAROBLLLDOR— /L&
T2, RizeRy FRHERZHT, R Ekx REREZTV,
RWOF 4 TAUH Ty ar OWEFEERFTLTNL.

BiE EBRICTWHAOVWETEWERE 7 200 Uk
W Z DO ZEY CBILH L EIF £

&% X |

1) Akanksha Prakash, Jenay M. Beer, Travis Deyle, Cory-Ann Smarr,
Tiffany L. Chen, Tracy L. Mitzner, Charles C. Kemp, Wendy A.
Rogers: Older adults' medication management in the home: How can
robots help?, Human-Robot Interaction (HRI), ACM/IEEE International

© 2016 Information Processing Society of Japan

161B21
20167372

Conference, pp.283-290 (2013).

2) K.L.Koay, G. Lakatos, D.S. Syrdal, M. Gacsi, B. Bereczky, K.
Dautenhahn, A. Miklési and M. L. Walters, Hey! There is someone at
your door. A Hearing Robot using Visual Communication Signals of
Hearing Dogs to Communicate Intent, Artificial Life (ALIFE), IEEE
Symposium, pp.90-97 (2013).

3) KPR EEZR, AR FERS, R S, RIE SEkE PR FEZ, ow
B UE—PLO U D LRI MImAR 2 8@ L 72 R A
BRBRBEOMESE, 4 2 T 7 v a v, LY, pp.216-218
(2015).

4) K 26 FF EERMEEEERE EZEBEOE LD
http://www.petfood.or.jp/data/chart2014/01.html

5) iRobot

https://www.irobot-jp.com

6) Jay Neitz, Timothy Geist and Gerala H. Jacobs : Color Vision in the
Dog, in Visual Neuroscience, 3, pp.119-125 (1989).

241





