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Interactive Baby Robot for the Elderly with Dementia
-Realization of Long-term Implementation in Nursing Home -
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Abstract: BPSD (Behavioral and Psychological Symptoms of Dementia), such as verbal abuse, assault,
wandering, delusions, and decreased motivation, are not only a burden on caregivers but also a major so-
cial issue that increases the economic burden on society. Non-pharmacological methods are recommended
to deal with BPSD. We have developed a baby-like robot with interactive functions based on doll therapy,
one of the non-pharmacological therapies. Based on a minimal design concept, this robot is designed to be
very simple in both structure and function, aiming for easy handling and low cost for older people and
caregivers. In this paper, we conducted a long-term experiment at a nursing home to improve the quality
of life and BPSD symptoms of older people with dementia and to investigate the impact on nursing staff
and the nursing home. As a result, we confirmed that even with the minimally designed robot we devel-
oped, long-term use was possible by designing how to interact with older people with dementia and operate
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the robot. We also observed passive social situations in which older people with dementia and caregivers,
who were not directly involved with the robot, were passively influenced by the robot. It is significant that
the robot was operated continuously only by caregivers, even though the COVID-19 pandemic occurred
during the process of conducting the experiment and the caregivers were busier and more burdened than
usual. Finally, we discuss what we learned through this experiment and future challenges, especially in de-
signing interactions suitable for the characteristics of older people with dementia and their surroundings,
and in establishing operational guidelines for the baby-like interactive robot.
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Fig. 1 Kamatte “Hiro-chan’.
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Fig. 2 Overview of vocalization control system.
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Fig. 3 Percentage of attitude shown by each subject toward Hi-
ro-chan (Alphabets on the vertical axis indicate the ID of

each subject, and the symbol * indicates male).
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BOIe % 7~ 9 B BRE AN L7z,

3.42 NMEMEDLSOER

EBH, NERED2S 15 HOEANFELNL. Fh
SowizaRy bo@EMICET A REZREE R, 1>
VY a—%EL COIFICIRIIE R o 7720, FEBf, [
B uRy NafHTAIENTELLEFRS.
BonEmRlzE [V A7 aefk], [hEE] TE5E] (2
OOFERE], EAKD] O 52258 L. VAT LA
HizonTid, TEFLPWRWEEREDSIRO X ) 12hb
Wi BT LDPEATRZYOTTIELWY] Lk
Tl bwoeua Ry MIxtd 2 #EE KR, [
e LTHAIN W] Lo AHE TS
WL EINTHEN P o7z Lozt Ry OS2
DOWNTOERTH-7-.

PREEICE LTI, BEIZoOWTOBERELT, [HD/$—
VEDIFEEIFFICEAI] R [REDVH D EK %

© 2022 Information Processing Society of Japan

Fo 72O Tla vl 7 EEEROVGEEIZOWTOER
Hdol, ZO—HT, BHHRENF [Eo>TniD? ]
[HoTwan?] l, KRpVELEELCWIZEW
IME DL H Y, PERIFIE 18] TRENLZLHIITEL LA
BWEWwIyblFThisZ)Ths. T2, ZOENLR0
CEIZRMAR LTV D L) ERD 2 HOWERE (R
FHED CTHESIN.

HFREICHL T, RbxARBAEOFROBSZMEEL LT
FIFCOLERPHEES -7, FOBIEEZHILEK
DLERD D o270, BARNLERD )% %5572
D2, BEE o 2R EOFMICOVWTA Y F B2 —
THERE L7z, ZOFEE, FFIZOA L 2 AN W T W LRI
ZBWT, 2200BEPEL TV I EPHLNICR -
72, 1232 —HFRANIHTLHETH), OAHLER AN
W EWoCTHE > TLE ) BBREN V22T BY, O
BE 2 ADN XIRIT AR e 5720, HERENSA ML A
B CREIPIEGES 2 20wy 2 THo72. )12
EWWTWLOAE 2 ADR DIV 5 AIZH§ 2 BT
Holz. THEERIE UABLR ATV TWSE, FE
BIZIZOA b2 AL Ebo TV ARWEY) OAFE,S [
HEW] L EORGHPHALZ ENHDL I ENGh ol

ZOMOBERELTIE, FORY VAL v F 2 LEET
LWERE DL 720, BE - TRERRY P OMEETICET
LHLDTHo7z.

BAFFEICE LT, [OKy ORI EIFATH S |
R THEEZZTTLHI ] LviozoRy MIXTLHEES
REBT A LICETAER TH - /.

4. ZRERPERANDORE

FEEE1IZXY), OAbe A, NMERBEDOATHRZRT
EHIMICEACE 52 LR TELD, TNLETO
78 [12] WIS I L CEZRRAER B DU A B % AL
xS A AEED, ENAFIHICBVL T RIES
BTWIZEDRHONII ko7, UABERATHRT I LI,
WENEZE OF A & 0 BAE D S HBRE » SR T 1
THRISZFIEHTIENTESL. LiL, b 2D
WM LT, DAL ARIEHMT 2HEREIIEZ TL 5.
COBERIZOWT, N#EEPLELNTEHERRA VS
Ea—fEEns, DAL ADNEIFENMEE L >TWD
TREEATRIZE SNz, OB B R AN 28T, FIFHLT
WeEHE NP, BbLZExkoTLEH. FhU
L OIEE Y I % b7, OA LR AN S
HT A4 THRBEIFIRREIC R > T LT, SIS EHTLE
WO ERBRICHS. SHIZXY, SEEIE0A D 2 ADFH)
HEHGET B LI >TWVAEDTE LRV LR SN
7z.

T, W ZENERIZOAE 2 ALEDb o TV Sl
BT THRL, BY omEmEER A ERE IS L THERE

19



BRI L RS T2 TZ7774X Vol.3 Nod 14-27 (Oct. 2022)

FRAFTREE O RIBENT. £ V2 —12BWT, b
LNEREE TOALER AN TRDEE, HRLTWVS
EREICENTETALENRH L] Ea X N LTED,
UAL 2 AN ZET, OAbRALED> TV EiG
HICERZMAT 2 LEN DY), MERBOBAIHE 3T
BelEnidy B 2 L W o 7z,

UEoZ ns, OAb2ADL )KL 2 ARGEID
Ry M ERNERZICEAT LB, (] 2wy 2 F
T4 TR REIERIE, FEBEICHIA L Ty % BRAE R EE 72
TR, B THEIEL TS RANE SIS L 12
L THERLEL RIZTURENH D L23m e o,
oA, ML HEFIIMBORSE 2 AROEVILAERL TRy b T
b—MICEEINTIEIRETHL 2L, UAL R ADN
T & CTREAVER RS 70 & O & 2 22§ 2 WD
HDHIENPLEDTOIY, L LAML I EICL 5 EME
DIFIDPREVEL ) THL. MEPOEKEILIDAE A
Wz & EFRL SR LTEDELIENTE TV
72, FIHT 2 EEE IS CTa Ry MDY < FTE) %
WTHLwH)77u—FEEZLNL. LirL, LhEL
DEEPSBHICRY T4 7RIS ZFI & LT 572
DITIE, WERBIIEVIEZ)PRWEEZEZLNE. 22
T, OB ARMDRVE)ICSEL, EBICHALL
BEED O ORI T 4 T ISP SN L2, T2,
D DERERNERBNRY T4 THEER G2 5O
W, BORMOEHER 8L CHGEL 72,

5 EER2IARLAVATFLEAHAWEREE
Ex

51 0Ky hORR

FEE1OMRE YT 2, AT 2EFICBIEEZNZ 7
[OAB % AS] ZHFEL72. HEOBIEIZET, JEHH
WY AT LADORER LT/, BN, K747
R T AT, =NV ATFTIVICETNEEFIIKRL
AT 4T, /AT 4 TOEEERIN L. 72, 54
HMUEOA B2 AxHR LG4 EE b\Wiz/zo, 40
10 HEME LB A L HICET L. UALRAS %
FHERNEZEE NS — LB AL, BAESRE» O
Lo ASEHMALGITLNE, MERBOHNS»LUE
L2V AT ADER 1 CHONEEZSETE 2R
L7

5.2 1WERE

FEERILFERR 1 L[ U N R — A DR O ICASE
LTWwWbAEEI0% (Khe%, B4 2t RICAT
Iz WERE DR L 78~94 5%, “FIGLERNT 87.9 T
& 1, NPI-NH i& 0~13 &%, F353.6 i, CANDy (& 6~
19 5, P 118 HTHh o7z, AWFFE ATR OfEEEER
K5 OB EHRTITbNZ.

© 2022 Information Processing Society of Japan

5.3 EBERFIE

EBRIIUAONMERBICLY, NMEEBOARICH
17 H, 36 HEIZb7-oTiThbi/z. A% v 7I3E&H0A
Lo AT 2HORICOZBIML, BHEHHAL TS,
FEBR L EER, Bl oo FREFFIEOD, UALE R AS
AWEREOBIZITHEL, SWEBE I 1ET O HEHOVA
Lo ASEHE) M TTERETIT- 72, EBRATONERE
NDOERR, NERBIZILVAL 2 ASDEHTE
AL ASIZHT 2EBEOISOREE 0AH2AS
AT % C s R A FIHOREFIC DO W TUEFER 1 & [
TH5b.
INOOBIERERIIINZ, ERKE, BEBRELOALRA
SOMbLY % 10 MPLEBIE L -/ #RE 10 HON, Z0
FEDAs v 7RE, HHEEBLZEIE LAY v 74554
AR A Y F E =T\, AL A L HE &
DEDLYVIZOWTE Y FEMAREZNE L. 72, BN
L7214 ZDAE v 712X 0AELASH, OALRAL
DOEHTEICECHIREEZ 2089 02 ERT 572
WIZ, HHER, MEIRZELE, ME Sz fEfived
SOV TEN LW T7 v — MEH [19] # HWTC,
OALERAEUABERASEFNEFNIZOWTHELTD
Lol &6, [Ql: v L, MiEBECHELRITILEE
LaWwE LS, EH500FRy MEHEVWTTA?
[Q2: EMiEICE > TELHOTRY FAT VW E HWF T
2?2)1Q3: b L MoEETI0koa Ry M EFHT
LETNIE UABLLALEDAERLASEDLHLVOE
EMBVWERWET2? ] O3 O0EMIZOEELTH
5o/, QL QIO TIE A bRAS] U5
LAl [EB5E3VARV] O3ORLREINLTD
5ol Q3IZOWVTIE, AL ASOEE 025 10
TEIRLTH B o7,

5.4 D

FBR 1 LFIBRIC, 155 N7-BISELE ORI A & Bk
FEORGERY T A7, Za— )NV, 2 FT4 7D 3
B L, EBRNMEZEL 22N ETNORILDORE
WA & BB O JUS 2 5 HBRE O RERE D2 b % A L7z

7, NERED»SESNIUE L EORERA V¥
Ca—lon TN e Se 8L, O0A b A% RN
BB 2 720 OUEE BRI O WA L7:. [
B, MRESNEELE, HEESNffnRed 2i2onT
X, O2B2ALDAB0AS EDEVEFHNLZOIZ
MEZITo72. 3ODOEMIZOWTIE, ZORERE,S
OAHERALDALRASKIIL 7.

5.5 R

5.5.1 UAB%»ASIIHT 3RBIESEEDRIG
FEEBRPIIIZTTRTOWEREE, BEARED 1EIZD

20



BRUEZ RS 72200777714 X Vol.3 Nod 14-27 (Oct. 2022)

HheASEMIBELHOZENTEL. KARED
TOEBTE VBRI AMD - 7251 % (BRE
L), NEDAT Y 2=V EabTHIBENRro7-H
H1HBDoTEN 2% BEHEMES) Wiz BEH 1
NIZR LT, 9~10 %O EEDBIEZT-72. K514
WERE AR L 72 S OE & &R, it 2 e ofbk
FOID %R LT, &Rzl LT, NIT74 70
RO LR LIHBRE L8 K, AT 4 7RIS KD
Lo EBEIL 2 4 TH o7, Za— b TN IEA R
bE o RWBRE T o, EBR 1 ORIk, R
TTA T REERESEML, AT TAT, Za— T
WERE AR T DRER & o 72,

WEREDOAHE 2 AR 2 BB 112, S8k
AL TEILL o7 H6lx, OALRASEND
Tt L7z & & &It L7z & SITHBRE AR L7z )X
IBOEIEERT. WNIR L-REERZOF FHERFSNT
BY, EBR1OI)ICAN T4 THREENPRKECHEZL L

0% 20% 40% 60% 80% 100%

’UOZZ*HWH

*Q
*S
WRIT 4T m=a— I mXHT4T
5 HHWEEDPOALL 2 ASICRLIZEEOES (o 7V
7 7Ny MIEWERE O ID, *IIBEERT)
Fig. 5 Percentage of attitude shown by each subject toward Hi-

ro-chan-S (Alphabets on the vertical axis indicate the ID of

each subject, and the symbol * indicates male).
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Fig. 6 Percentage of attitudes shown by subjects at the first and

last trials during the introduction of Hiro-chan-S.
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Fig. 7 Perceived enjoyment, intension to use, and perceived ease of

use for each robot rated by caregivers.
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Fig. 8 Example of positive effects of a baby interactive robot as a

passive social medium.
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Table 1 Correlation between the number of positive responses and

dementia scores in older people with dementia (Spearman’s

p)-

CANDy NPI-NH

FHBEIFREL o 0.25 -0.26
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