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How does the continuous use of infant-directed speech to a robot influence the impression of the robot?
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It is known that the prosodic feature of infant-directed speech (IDS) is different from that of adult-directed speech (ADS).
Although it is known that IDS has an influence on infants’ cognition, it is not clear whether it has a cognitive effect on adults
as well. We ask two participants who live together to interact with a robot in their home for one week with IDS, and with
another robot for another week with ADS, and we investigate the difference in the impression of the robot between the two

conditions.

1. [FC®IZ

ARy MItSRESCEERREICR 2 ICRELDDHLH
[Brooks 98], = —H¥ T LizuRy heDEL ik~ THY
[Turkle 06], faZx72E OEEHIZIVERIIeA L ZT 0 a & FF
DIEFEELWEEZBND., a— YRRy MOEF A RO L
DTCENE, ey NeDRBIMRA L 2T ab R DT LN
MFssh, Fo, RN 477320280 T, 2—FI5H
ST BT DR T — 2L IV LILNATREIC B EE 2
Hib.

=PI Ry MK L TEEEZL - THHIEDIL, 22—
DOFRFEICHEBL, FFICADOHEOF TH, F 41T Infant-
directed speech (IDS)IZFEE L7z, IDS &I, RHR AL ﬁbf
FELNTALXIZBREE DS DIV TS, SRENFHEIICE
LT 2HEETHY, 75 OIEARFE WA <D, AR D
ZALE) KR ELIeD, Do<NELFELIT 72D, el E o
TSR AR LD EE Adult-directed speech (ADS) & $72%
[Kitamura 98]. 2D XH72FEL F 1%, UL AN ZEIX AL
DHO0, EEICTELNND NPT oS R D A
LIAMZE B BNAE S DI TS [Kuhl 97]. IDS 1Ak H o Alce
ST, (@) REPADEEZOEDITS, (b) KADRE IR
%fe/u IAZDDRT VY, (0) FRBEERITKILD, RELE SR

WEBIRH DI LINBI TS, FEODNTDHITH DR A~

DOEEIIHEV MO TR, LINLRND, EEIOORER
1% IDS BHFEY HAWEICH DI EMREGILTIY [Herrera
04], F7=, ZHOV ol HHITLITULIZ FEBITEREZLTLED
[Murray 97], 72 LS o7 ENHAHIEND, IDS THEITE
LI HZEl, GEE DZEDOXGA~DOEFIUTOIOMEELH S
DTIFIRNMNES Z T2, FRZEARINIZIE, =AYy NI LT IDS

THRELNTHIET, ZOaRy MR T HRIRN RLeHD T
R, LR ITE R T

FEFEOITIILDIZ, IDS OHFTHFENELRDEVIRFIT
BL, BWFIZESKISTHaRyMIDS rlhy ), %Offxb\
2R MADS By R)EHEL, FIZH L CGRELMTESEHE
=9 3 BREDOIERE, FBRENTIToZ[EEM 11]. ZORRIC

THIAE S : T 606-8585 LU i /e 1t KA - IR A6 _LHT 1
TR L EME RS TSRV oeR 1 L
AL BF0T 4T FIREMISE S, shibata@ii.is.kit.ac.jp

AU EL T, ERBMEBNRELLOOR Y MEWF I
IET B, "AOKBOBN e oz, TD=®, RIZ, EBERSM
H1Z, IDS Ry hZ imb‘fnfuﬁbﬁﬁéctﬁaﬁbtk )
[Shibata 12a], W\ A& HTOIIARBRTHHEE LT NA
W&720, B Ry R DOLODOHIRL D UEL 2> TLEST. 2
T, EBRBINE~OHROLITZESHIT ﬁ#uk@%%ﬁ%:ﬁ
ofc. AERX, BUROEBETRARY MDA FiE @R &
FCIEATHLW, ZOHETELLIZRKILT, ctUEOiﬁS?“Z)
MEHZ, FELDTROT WA CREELNTDIICHIRLIZEZA
[Shibata 12b], 4L DIERSMNFE DY IDS BARY MLV T,
ADS Ry MITRD O TRELMT, HIZ, IDS aiRyhodJ7
DEIRLA BICR W R LR o72.

ZDLE, IDS Ry MIBWEIRERIW BB N EL< o
=D, BWE CaELNT 727201 aRy hA~DEISR N L2
T2 DODOUI T IXTERN - T2728, ABFFE T, IDS/ADS
TR Y MIMEFEAINIEELINTEE, ZOEOZNEFNOaRy
FOHIGOELR, ARy h~OFEVENT 7 O LA TR 7.

2. KB

2.1 B#

ARy MIHESEATIZ IDS TEEOMNTHZET, vy MIx LR
BB LWEIZ tma‘b) FERBWHIRE RIS
DONWT—RFREIC 1 BRI MR E L THHHIZETHAS.

22 REAE

EBRBNE —WMFEICFRETIHEME 1 £ (E&NE A, 42
)& 14 (BN B, 48 %) Th-o7-.

EBLHEE FZBRICHW Ry e Figure. 1189, 2o
A vhMZ IP Robot Phone(IWAY A #) D 4k R0 27~ D a5 7x
HOENALIZLOTHD., ZOaRyMIFFICH L TEIETX
T AIDINCT R T AL, BiEE, HOOUDHED LI
ONDOHMARBIE DT NLT U F AR ES T, FARIIT
TR LTS 50, HEOEEDEF (50HZ FLEED /A )
FOSLIRNIN B — R T )L R DNT T,

IDS TEELT THLISM(IDS &) oahy e Oeb s
lu, ADS TEELMT THBISM(ADS &) DaRy b ah izt
PAELFNTTED, 2 Ry hOMEREZE TREAN MWD, &



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

Figure. 1 FERIZHWowARy b

HOLEVERESC 72 BIZZ1372<, 4RIMAMIFRICLOTH
o7z,

FheE EBRSNE T, DEBIOYRE T, Z0ORKR YIS
FELNT DB BER B2 T2, FELNTANEIZ OV, JEifl
IZLARWD, FICFED A H-7228%0, TO AT R IZZNDD
TAHFEDIEREHFELNTE T2, FELOT DRI LRI
FERET, FELT AR IT 5 R EL B2, BIZELY
IFANENRWIEAITELOIY T, £z, ERLER T rTHE
TR ELEE LT T AT LB EF A LTz,

e H R AZ DWW TUE TR B AZEELONT DIDIZEEL2NT
TIEEN ], D RBR AT HOWTE IS F R AANFR TS
T ALEDINTEELNT RISV EHURLEZ. ZhEho
2Ry MIOWT, 1 BEFEMRGEAICEE LT &, £z, M 1
HW, FEBRZITHOROHIR 2% 7.

EERPIX, ERICOWTHREZENEZ. ARRORNRFIZD
WX, 20 BOuRy MIEELMNT AR, Ry MZoWT
ROWNWZE, EBRIZOWNWTRDOWZE, Ry MIGELOT
TWAHGRCH DU DOEBRSINE IO TR DN D&%
BENET-.

KB H OZATIETIRL, K EMTOEBREKAOZRY
R THCR Yy FOFIRIZONWTO T A —NIEESH, FIZ,
TNENOFMIE B 122\ T, EROFI% TEVY TUIEHE
N2 T2l HAWNIE S TUIESRNIINT o720, ZAIES

.

23 HEREER

IDS &MOFIH I, vRy RRER, EWHIREE R H-
7o. F72, IDS O H, ZIE B ILFERICSINTLHIE
WTEIRD T

FERBNE A, B DK Ry MR 5 —FED LR E,
FFEFEREIR, FEEEOEARE L, FEHO LA O
fR75% Table. 112~

ZME A IZOWT, —FEEREMEIL, IDS &1L M =
1.86[sec], SD = 0.80[sec], ADS &% M = 7.93[sec], SD =
5.82[sec] THY, t MEETTo7-L25, FEKUE 5% T ADS 5
EO—RFFED T PHEEIE -T2, (1(6.22) = 2.73, p = .03).
HFEEEIEIR 1T, 1DS £ M = 356.00[sec], SD = 51.04[sec],
ADS 25413 M = 350.29[sec], SD = 39.42[sec] THY, t HiE LY
FEMCTRAEFEREICHE B =20 o7 (1(11.28) = 0,23, p
= .82). FEFEOFEAFRHIL, IDS SF1% M = 123.28[Hz], SD
= 10.38[Hz], ADS {13 M = 122.05[Hz], SD = 7.76[Hz] T
D, t MELY, FHMTEABEBICHERREIL o7,
(t(11.11) = 0.25, p = .81). F7=, FWEEOFEARBEFE IOV TE
IEMEDORMIEEIT>T2L 25, F(65268, 81963) = 1.74, p < .001
THY, IDS EEDOEA 0.1%KAETHBEITRKENIEMNSY
Dot BRI O 5 BULE OPHSITHE S 35720, Z0%
&, IDS 0T B3I OH HFEE Th-oT-LB 2 Hihvb.

ZINE B IZHOWT, —FEERFHRIL, IDS & M =
2.40[sec], SD = 0.64[sec], ADS £=f4:i% M = 6.19[sec], SD =
4.71[sec] THY, t IELY ADS FE0 T 0GB IZRVMERAH
HHZENEToT-(1(6.26) = 2.10, p = .08). #FEFEMEH I,
IDS 4&fk1% M = 376.00[sec], SD = 52.93[sec], ADS 5=tki% M
= 435.86[sec], SD = 164.4[sec] T, t R E IS CHRIEHER
R BT -7 (1(7.41) = 0.91, p = 0.39). FEFEDIHAJH
WL, IDS Sh1E M = 176.71[Hz], SD = 9.41[Hz], ADS &
13 M = 130.14[Hz], SD = 3.23[Hz] T, t K E LY IDS Sk
07 A BN AT S BN &2y 3o 7-(1(6.01) = 11.56, p
< .001). FE7z, FFEO BRSNS WTELS BIEOREE
1Fo72L2%, F(52214, 87869) = 4.41, p < .001 THY, IDS %
TED SN AE BITRENIENS o7, AR I D55
T3 OIHBITAN Y 572D, ZDWE, IDS Sth D 7 A0
HHFEE ThHoT2EB BN,

WBMNFE LD, IDS KIEOH R, —FEEMNEL, H50H5
FERITT2 o QNDIZEND, BURDIEY IDS 444 CiX IDS T,
ADS {1 Tid ADS THARYMIFL TREVENT T ez ednb
M5, Fiz, ZINE B IX IDS FHFOFR, FRE o THS

Table. 1 EERZMME AB DF Ry b~DFELINT T

EBEmE EEREH 18H 28H 3B H 48H 588 68 H 788
—H g Rlsec] 1.39 1.14 1.02 2.24 1.68 227 3.28
VigbohA R Risec] 299.00 310.00 359.00 360.00 319.00 419.00 426.00
(IDS&#) F4[Hz] 130.62 111.04 119.97 118.48 115.56 125.42 141.85
A BEREZEHZ] 50.12 34.80 41.47 37.79 30.27 38.32 42.20
—HEERrHE Rlsec] 8.71 15.16 3.89 16.83 343 3.84 363
NMaboh R R sec] 299.00 308.00 355.00 359.00 419.00 353.00 359.00
(ADS&H) FE[Hz] 125.21 125.46 116.49 136.73 119.53 115.93 115.02
FERFZEHZ] 27.84 32.68 23.37 41.72 2283 20.46 22.84

—HiErM Rlsec] 1.76 1.79 347 2.73 218 249

VigbpA R Risec] 357.00 325.00 359.00 391.00 349.00 475.00

(IDS&H) FH[Hz] 189.52 184.00 169.90 180.70 165.48 170.65

B BEREZEHZ] 64.47 68.68 51.40 58.72 50.82 64.19
—HEEFMI R sec] 5.98 6.23 493 16.45 3.24 3.05 343
MEbeA R Risec] 419.00 299.00 419.00 299.00 479.00 777.00 359.00
(ADS&H) F4[Hz] 126.58 131.33 133.91 130.99 127.32 126.83 133.99
EERZEHZ] 22.62 22.05 36.21 33.38 21.43 24.14 37.32

-2



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

; i‘%ﬁ?ﬂDEA ; %Eﬁ%;ﬂﬂ%B
o | ket 6 A | [bEd 6 | W EAAGEY 6l I
. | oipsaA b o | _lmADsOrfish N oipsatiy b s ; BADSO7R v b
N o | . | . 100
3 3| pog EE E
2{ SN §5 | 2 >l
3 il ' FIFE i dl e
S5 55333535348 S¥2233535538 S¥S 3333538 SHLS5355538
ELE8ddg®dE ELEfJidRgE EogfJiiEdy ELEEJJJEK
FoEEiEl 8" FoEHTEl M Ferpiel T Fop Bl W
o v < % #® R ¢ < % i - I v < % #® R ¢ < % i
e @ I @ e @ I @
LS e LS e
Figure. 2 FEEBRBMN#H AB DK Ry F~DHIS

23, ZINE AL IDS R THFENELIRSTVDEILE W
FAZDWTIE, IDS I AZERHY, BEENHLDIT T
RN THDHEEZBND.

ZOREDOE Ry M~DHIG % Figure. 2 12777

F Ry h~DHEHIZIZ DWW TIE, ADS S0 3 E W E B
MENZENDMNE. ZHIZONTIE, AU FE2—DRIZ,
ADS Ry hDOEITEN T2, EVOEIELSHDHZEND, EFF
DOEIEDHTOB A REMED B 2 HILS.

Fiz, BERAYI~OHIRD, EBROFIHE TEDIHITE/L
T BRI HMCOVT, FIRFPAIE A &R LI S LT,
(XS TIFEDIDNT o7 BB TED S T ES7e<
ootz O 3R CHEIZES B R% Table.2 (27

HEEHNT I L X EI, TR Y TIEER LS RoT ) &
FZE LA T, BB SSLICFAEREIN, TXoY8Tix
FE7eir otz | EAIE LA T, MmEORHINIZE b b7
LEELIZTHE CThotz.

EBROHFIH% T, EHLOLMTH, ol M350 /&
I ESTWA. ZOZEND, 1 BRI Otk 722 R
R ~OFEVENT B IR R Y hO [ B S LT 27N 5 Al REME
MRS

72, IDS FKHETIEIRBLALLW  HIZGNIRED, (T
ADS FHTITRBRABLWHIRIITHEF- TV D, KRS
I ~DOFEEED T OECRLSNE, 2Ry oS RSB ERE
P2RB IOV T — S L2 e, [HRboAIZEELY
FBENTEELINT DT 7edh IDS THRBUTTEVHNT HEWHZ
EEEN, RBIZHTDRELALLN [ EVHHIRZRD DL
EZHND.

EBH1Z, ADS RfIZoWT, TEWHIZ, TARLLWL HIS
DIFESTND, AU FE2—JVEBIFE LY IDS Kbzl
1To7eZ D, FHRADIINTE LT IDS FifLitid5L
ADS &0 aRy b T INBINE DOFRFEONRETH R A LM
WTCWAENTE LTz, LRIELT-ZE0D, BWHIR N E-T-

Table. 2 EBBINEHE AB DK Ry F~DEIL DL

BENE
i AELY
- - RED K51
FREAEL - - FREAEL
5 faEhn - - B fEL
m RybsLLy — > I RyksLLY
& _ABESLLY E ARBESLL
A FELALLLY T B #bpALLLY il
(A - i N
HESLL - BAmoLL

LEZLND.

ZINE B2, TFROLIZR ISR ES>TVDEN,
ZHUZ DWW, TTFBERTKANETET I | EHoR LIz T
OTHD, E&ME B AENR~T-.

DL E X0 n07e R C, Bl hO~OHIRNEL TS, R
WA DLW EIGUITRLIR DI EN Tz,

3. FEH

3.1 BMEDH:E

FEHLIXINET, IDS O—FHETHA I FORESITERL
THEREAToTE. ZOLE, —EOERSMET IDS LD
R D BATEEE LT-78, — F CHORBIT s ) 2 2
FELEFRDIIRRE LTI o720, BEREWFIIABE AR
THDHILEATVL TV, 2, Ak THRHBEIALT N
IDS DHFHIIAE % THHDT, IDS DEIZTRTOARSKTL
HENELRDEIF RS,

FIT, AFEBRTIE, IDS K TIXIRLRANFE LT DL
NTFELONTTLIEE W), ADS STl D5 e KN IR+
TR TALEDOIINIFTELNT TSV EHORL AR
IDS/ADS TaRyMIGELMNTSEHZ MLz, /¥
—THIFE S EBEIRICR BARSRLEIR R TWOARNESITH

~7-.

3.2 ZMEBEBDEFEEORYEDEHNRDE R

AL A 2—L0, BIE A, B ELICHFOFLNT T
Ay M-I AEIRITE o2k~ IDS &ETiduaRy b
RHLADINTKT, ADS S TIIRA—ZIF BFELIT
TWHNEZBEL TWD—D IS LT, E—H LB /R
Rz,

LSR5, £BINE OBy bEDOFERIS T 2EIRIT R
5. BINE A X, IDS FREZOWTE, TLoMILIENEE
FESe CTEV DO TR T, Bz A E &k~ ADS 44
T, TNEOHDHIEEFERIRNENTIRWEITR2 D05, 72 A
TEAGET REN7eleoTEN TS LB~ —FF, BINE
B 1%, IDS £HIZOVWTRHRELADHFEEL TNDLES DT
DDLUV EWT R, ZHEBLRREE > THIF e nitia
W, HEFAZRELD | THY, ADS SIEIC W TR IERF K
DINTFETID, HoAEHEWTNT, TR ~7-2 %%
ZOFFFERT- LR F2, BINE B b, RbEoABLD
FIRORERALLWAIELLEE, Rb2AIZEELNT DD
WZEELINT DT LR~

%Y, IDS THEVHITDHZLIL, HR~DAELLESITOR
B AEEMEIZRUMCH D23, FEVENT0 3 SITiE L3 Lh B




The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

L7pWnWZ &3 syipote, BIHO — DL U THEBIIL THRN &I
WA, AENFED HboTeZbaFES 20, BT NELRD
R EFEL TODEWDRILDBEIIEN -T2 72 &5 261D,

F7o, BARY MOEER R SITE Z TORWICH D D5 T,
W2 ADS TREVENT DL, MERMRFEL TODLRNEE DAL
WTWDINTEU T2 EBIE LT22Eh D, ADFEVENT A3, it
LLOBELTR, MR T DRI E L RIT T /[ Rtk
HHLEZLND.

3.3 £

—EFRET, TRy MR U TR RIZEEV BN T S8, E DR
DFEVHNT FE, FEVHT T ICE DR ~D R BEM N, E
BRBANF B TREV T DI BUR U BT =R S
BB BIREEC, aRy MR HHRICHER BN H -7
DI, THRE R AZFEI DT DI EWVIBURIE, B AR
IDS TEAYMIXLUTEV NI S22 ek, £z, v
YMIHL T IDS TEEVHNTAZLE TR Y MIRTT2HRbeAD
LWEIRAMA) BT 5280557057,

3.4 SEORE

ASENE, 2 L DHDOBINE TH-o7273, IDS THER I EE
HNFAZ LD, ZOBOaRy h~DOHIB O E .
AL, EBRBMEZHECL, SRzl &N — e
IDNEHED DTN,

BTt
ARFFEI LRI (21500137) DBI AL & 32 1) 7=

SE Xk

[Brooks 98] Brooks, R.A., Breazeal (Ferrell), C., Irie, R., Kemp,
C. C., Marjanovic, M., Scasselati, B. and Williamson, M. M.:
“Alternative essences of intelligence.”, In Proceedings of
American Association of Artificial Intelligence, pp.961-968,
1998

[Turkle 06] Turkle, S., Taggart, W., Kidd, C.D. and Daste, O.,
“Relational artifacts with children and elders: The
complexities of cyber companionships,” Connection Science,
vol.18, no.4, pp. 347-361, Dec. 2006.

[Kitamura 98] Kitamura, C. and Burnham, B., “The infant’s
responce to maternal vocal affect,” Advances in Infancy
Research, vol. 12, pp. 221-236, 1998

[Kuhl 97] Kuhl, P.K., Andruski, J.E., Chistovich, I.A,
Chistovich, L.A., Kozhevnikova, E.V., Rysinka, V.L.,
Stolyarova, E.l., Sundberg, U. and Lacerda, F., “Cross-
language analysis of phonetic units in language addressed to
infants,” Science, vol. 277, pp. 684-686, 1997.

[Herrera 04] Herrera, E., Reissland, N., and Shepherd, J.,
“Maternal touch and maternal child-directed speech: effects
of depressed mood in the postnatal period,” J Affect Disord,
81, pp. 29-39, 2004.

[Murray 97] Murray, L. and Cooper, P.J., “Effects of postnatal
depression on infant development,” Arch Dis Child, 77, pp.
99-101, 1997.

[Z8M 11] SeM 31, /NG BRIR, Yok 6k, Sa 187 R
FAT, [ B S LR SRR ORISR T HrAR Y MT
LBEAHEOIL”, HAI VR Y A 2011, 2011

[Shibata 12a] Shibata, R., Kojima, T., Fukada, C., Sato, K.,
Hashikura, Y., Ozeki, M. and Oka, N.. “Does Talking to a

4.

Robot in a High-Pitched Voice Create a Good Impression of
the Robot? ”, In Proceedings 13th ACIS International
Conference on Software Engineering, Artificial Intelligence,
Networking and Parallel/Distributed Computing(SNPD
2012), Kyoto, Japan, 2012

[Shibata 12b] Shibata, R., Kojima, T., Fukada, C., Sato, K,
Hashikura, Y., Ozeki, M. and Oka, N.. “Does Talking to a
Robot in a High-Pitched Voice Strengthen an Attachment?”.
In Proceedings of the 34th Annual Conference of the
Cognitive Science Society, 657. Presented at the 34th Annual
Conference of the Cognitive Science Society, Sapporo, Japan,
2012



