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Digital Twin Agent for Elderly
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Abstract: We propose the digital twin agent that constructs elderly digital twins by digitally transforming daily life of elderly. We
developed the digital twin agent as an avatar on a smart watch. The digital twin agent constructs elderly digital twins by monitoring
elderly social activity. The digital twin agent can monitor indoor daily life activities based on distributed small sensors at home. It
also takes monitoring results of indoor daily life activity in the digital twin. We confirmed that the digital twin agent can provide
one-stop support functions for elderly, construct the digital twin, and offer mental health support functions based on the constructed

digital twin through evaluation experiments in Nagasaki City.
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Figure 1 Definition of Digital Twin Agent.
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Figure 2 Social Media Agency Robot
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Figure 6 Dementia Detection Robot based on Daily Life

HENTOAEETEHOE =X AL Liz. £/, A~v—
FU A v F EDOFY UFIERETh DG b SR,
MEICHRE LE-RFRNET 7Y 0 bRFmEOE =2 %27
FEE L7z, THDE=F INHERIL, dIREREDOT
THENLY AL ELTHRAEINS.
COX)ITEmEOERITEO X F I E A MAEIZBS
TIESNEZEREHRA LT XY A U bHTZRE
Bl XIBREE (T U F VY A R EE) ZiRft T
5. BRICIE, R LT VAT A R RICHEEE &
FOFHEDO A I 2 =lr—3 g ARME & FREE T IR
DLT XN A SRR ERRE A TR LS. SR, 4.2



Vol.2021-MBL-100 No.9

. Vol.2021-UBI-71 No.9
TR e Vol.2021-CDS.32 No.9
IPSJ SIG Technical Report Vol.2021-ASD-21 No.9
2021/9/2
HilZ R oo ,mm e ,
| AR L ATYREE l !
4. 70 I~’;‘“f7°°/17"-£\ | LEMFO LEMT i ‘ !
4.1 7-.":)& )l’\y,r DI—:)I > I~ ! @ [ = LAF (B ] i
” B ) . ! CEpE==E ||
VAT DR AR TR = PREOT VALY : D | O || |
frxz—Yxr ML, Av— ¥+ vF (LEMFO LEMT : = —;——w : ETHIEIE T 2]
Android 7.1.1) £ Android %A 7 4 777U & LCHEL D S x || 1 |[=2r :
. . _ . _ i . prs H A |
. TUANYAS =D M, 7T0 FBREDS T : 'Sffi‘c';":;‘: T M !
YRR LTS D LT, FULYA AR T | api || s | - !
N N Y N a 1 = ensor ~ 1 ) eod] — 1
DIFBINE & 72 F VY A N HS < IR E % X % 1 PR s | ::‘jwaE ol | |
1 o 1 ! wtz—i In 5 o 1
FITHRET 5., TNV AL v —D v NN S ! o all g E
_ . : 25 Y Tl | <l ol 3 & !
L LT, MR Y L R R o RO : =it =) I 1B
C . . ' P AU || S| = :
Estimote Stickers & > 7 /LR — Rar o —& & ZDY; ' b = E:Jn W ; :
] . P ; i b o 8- !
EAR—FICEY TV VEa L ORMREBRMT 5 EE : Lo Jfr o '
. 1 fit : y - :
(Raspberry Pi &RPZ-IR-Sensor) % HEIC LV AR L7, #& : = v !

5 OEB)EIZOVTIE, LEMFO 23l B 2R I#E &
U EFIF L.
42 TOALYAL U REXIEREE

TN A =T = MY, EEOEE{TEN A T
=HTEDLRYD, ThEEHAL TR CELTRIELE D= .
Ra=r—va A RETOEARBE L. X & EHZ TR, PER

. 9 DIER % Fr
B DNEREDCREZIT -2 & 2Bk, A~—FUt v ATED ?
FEDFORINY A v —D 2 FRHER, &0 2
EEEEICEE LTS (K 8). £DE X%, LINE #i@ L
T, B CELTFREICEM TS (K9). Zhicky, B
NCELTFRIELEDaIa=r—aroExontehx
LI ENTESD.

T ETIX, PaPeRoi Zff» T, FBIFEREREE & AT
EEEOFEOBMEIT > TEEN, TNET VXY A
VIV MIEVITAD L DI LT, PaPeRo i DFE
X, ExEEHROD, ENTORAREHETH 57223,
TFTIOINIA =V MY, Av— U T EITE
ELlD, BN TORBEDITEHLZHEL, 2205

M7 FOENYAL L m—T bV AT SRR
Figure 7 System Configuration of Digital Twin Agent

M8 FYINYA 2= UL A=Y
Figure 8 Digital Twin Agent Ul Image

AR RE IR RO AT RE R D ORI S W e & 7R o 7. ® paummrEasEL
HTEWE

5. FHfisEER

FOINYA v E—=Y = OO, PaPeRo i I 9 LINE (2 & S i@ A A=
L2 EBAER L O A Fo7-. PaPeRo il & 2 Bl Figure 9 LINE Notification Image
R COER A LT VAN~V ML DER B O
Rl R 2 1R AR, TV =T ] 2 RHHER
OEBENIEIEA HI Tl - 7= 728, HREILESIHE 2512 Table 2 Experiment Outline
EF, XV IEREREMT — ¥ OUUEN "I RE 72 A & 5 4 | | | T A Bstigets | 27 77 i

- - N B ” Px s R tickers T3
& L7 A ERICE T 5FHMEE L T O@EY) Th 2. ) ==
- N Android
®  PaPeRoi & [Al%E D SHRIRAED IR o |Feem| B | s | ey ;| Tt | e | e |
& TUHNYA DL e
=3 52 N Bl .

o FUNNYA AR || AT || 2| e || B

FEROREE, PaPeRo i THEAE LT =~ T oHhe e

=) N N RS TN < FEL A - =5 - o ‘ L
TIINIA LT PCRITI D S EEMRBLIS sy MBI LTI, A b — AR

(©2021 Information Processing Society of Japan 5



TR
IPSJ SIG Technical Report

BFFEDEXAE

Questionltem(1)

ERO TN EE

RifEEDOIE

10 neodj (2L BT VX A AERA
Figure 10 Digital Twin Example by neo4;j

. 9% 9%

” 22%  16%
P -

m =88

B 11 FFAME

Figure 11 Evaluation Results

EXEER EOERORBREIL, 77 7T —H _X—AT
&5 neotj IZ, U REOERMN2EEIL, MySqQL 12
IVEHITDHZ LT, BRMEDOT VXY A U EBNICHE
HTEHILEHER L. K 10 [ZEBRFPYOEERE L
BAF VANV A 2— 2 hIEBRE ICHTE OVESTN
KZRIODNTBRDE DS neodj ICE W IELLS HFBENT
Wb ZEERT.

W OB T P & OB /e &, BHOER Y — 1
Lo, FOAINYAL 2=V FREREDITENE U v
JLUTEMZEITZAD MR LIz, 2, RELEEY
BN LY, TEREMEREREE ) & TATEREREREE ] O
FERIT D DICBERERET O F VYA & LT
RKTEDLNE I PORBREITo72. BRMICIE, Hiliske
FERRHIERIC & 0 FEA L 7=
c BRHE B2 R T & TR R S TR R 5
C RRRRHER BERE MTEN L TR WERERNIS ' YR
EhE L7z B o DB ERIEK

PaPeRoi # MW 72 EBRFER (B A) LOHKARK 1112
AT BRI 90%, FRMEIEEIE, 16%THY, PaPeRoi
IR DRERE LT, MHEIT 8%, MRHHEIT 6% T
LicZ Enghotz. MHEMMEFLAEERE LTE, #
BRETCH2METDO 1 FRETCThHoT220, BroRE
GATNC KX > TlE, ERERARBELTCLES TN RN
bhote., £z, BREOERE LT, BRETEUT
W TLEY Z &R bhotz. 5%, LOKEZED-
TN A ERERT D72, v ORELFTO
BREZEOLIIATOIDEBZDLEND D.

(©2021 Information Processing Society of Japan

Vol.2021-MBL-100 No.9
Vol.2021-UBI-71 No.9
Vol.2021-CDS-32 No.9
Vol.2021-ASD-21 No.9
2021/9/2

6. FEDH

AR TIE, BEREOLOBEXELZHNE LT, &l
FEOLVFVHELTDOTF LY A R DML A
TAHETOANIA 2=V MERELE. EHELNRZ
AUE T PaPeRoi & AV CTRAZE L T & 7= @i ) ) SC kg
EAY— b I F LOTOHINVY A =Tz b L
THEELLE, LY, TV =Tz MBS
EEE OMBIEE A ET HMBET, TV A B
KT B EEAREE L.

RGN TELEEREZIT, TOILYAS =Tz
MZEVTOXNY A UBERTE D2 L, ST
CENYA L ERIERTDH LT, BBAETIKREIZIEH T
EHTLERLE. A%IE, K0 &L oWBREIC L DER
EBREBLT, @BETVENVYA LDy TTF—H LD
FREt a7 S .

WE Ao, REE - EISHE SaEE o
FEHEHESE ¥ (SCOPE) OBk E% 1T TiTo b D THS.

SE 3

[1] “PBR: B0 3 EEimtta aE”,
https://www8.cao.go.jp/kourei/whitepaper/w-
2021/zenbun/03pdf_index.html , (%[ 2021-07-13).

[2] “IEA BRI T — 2 R — R b3S ENCE T 584
JEDRRIFHIE A 24787,  https:/mhlw-
grants.niph.go.jp/project/24159/1, (ZfR 2021-07-13).

[31 S.M. Jeon, S. Schuesslbauer, Digital Twin Application for
Production Optimization, 2020 IEEE International Conference on
Industrial Engineering and Engineering Management, 2020.

[4] Lindsay James, Digital twins will revolutionise healthcare,
Engineering & Technology, Vol.16, Issue 2, pp.50-53, 2021.

[5] Tolga Erol, Arif Furkan Mendi, Dilara Dogan, The Digital Twin
Revolution in Healthcare, 2020 4th International Symposium on
Multidisciplinary Studies and Innovative Technologies, 2020.

[6] Haya Elayan, Moayad Aloqaily, Mohsen Guizani, Digital Twin for
Intelligent Context-Aware IoT Healthcare Systems, IEEE Internet
of Things Journal, pp.1-1, 2021.

[71 Jun Zhang, Lin Li, Guanjun Lin, Da Fang, Yonghang Tai, Jiechun
Huang, Cyber Resilience in Healthcare Digital Twin on Lung
Cancer, IEEE Access, Vol.8, pp. 201900-201913, 2020.

[8] Ying Liu, Lin Zhang, Yuan Yang, Longfei Zhou, Lei Ren, Fei
Wang, Rong Liu, Zhibo Pang, M. Jamal Deen, Novel Cloud-Based
Framework for the Elderly Healthcare Services Using Digital
Twin, IEEE Access, Vol.7, pp.49088-49101, 2019.

[9]1 Toru Kobayashi, Taishi Miyazaki, Rinsuke Uchida, Hiroe Tanaka,
Kenichi Arai, Social Media Agency Robot for Elderly People,
Journal of Information Processing Vol.26, pp.736-746, 2018.

[10] Toru Kobayashi, Takahiro Honda, Kenichi Arai, Tetsuo Imai,
Shopping Refugees Support Robot with SNS Agency Function.
The 12th International Conference on Mobile Computing and
Ubiquitous Networking, 2019.

[11] Toru Kobayashi,Yuta Kishimoto, Tetsuo Imai,Kenichi Arai,
Dementia Evaluation System Using a Daily Life Event, The 39th
IEEE International Conference in Consumer Electronics,2021.

[12] “neodj “, https://neodj.com/, (ZH 2021-07-21).

[13] “What is DASC-21 “, https://dasc.jp/en/about, (& 2021-07-
21).



