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Abstract

Background The demand for care services is increasing rapidly due to the aging population, but
there is still a severe shortage of long-term care personnel and issues with improving the treatment of
care workers. While advanced countries are actively utilizing smart technology for elderly care, South
Korea still relies heavily on human services, and discussions on Al collaboration in elderly care facilities
are insufficient. This study aims to propose artificial intelligence(AI)-based task assistance services for
reducing the burden on care personnel and to provide efficient and high-quality care services.

Methods Using the Double Diamond process of service design and the levels of AI-human
collaboration, we aimed to improve the working environment of long-term care personnel and to address
workforce shortages. Through literature review and user research, we identified the current state of the
long-term care industry and the specific tasks of each job category, based on which we derived personas
and defined the problems. Following this, we developed and validated prototypes, ultimately proposing a
prototype of an Al-assisted task management service and a service blueprint.

Results Based on the research results, we planned a dashboard-type Al-based task assistance
service provided through a tablet, consisting of i) real-time monitoring, ii) health data analysis, and iii)
task schedule management system. Using these results, we visualized the prototype and detailed the
interaction process between AI and humans at each task stage through a service blueprint and system
map.

Conclusions  This study demonstrates that AT technology can enhance the efficiency of long-term care
staff for the elderly and improve the quality of care. By verifying this through specific scenarios involving
AI and human collaboration, the study holds academic significance by differentiating itself from existing
studies on care facility services. Additionally, the study has practical significance by automating complex
and time-consuming tasks, allowing staff to focus on more valuable work.
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Table 1 Flowchart of the Research
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Table 2 Care, caregiving, and medical-related support services
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Table 4 Deriving service opportunity factors through Affinity Diagram
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Table 5 2 Types of Persona
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Table 7 Journey map for Caregiving type
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Table 8 Defining the level of Al service collaboration for elderly long-term care personnel
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Table 9 Human-Al Collaboration opportunities & Interactions
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Table 13 Usability evaluation metrics(B5 /1t 7&2)
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Table 14 Example of qualitative content analysis

2R Jlgea OIE|{5 EH(Transcript) 29 (Meaning Unit)
(UT1I% Al SE4E 718 L BRtel 27 22
31010| £Q
o 'T as s 2ol 588 1 0-1-1] &R} 22t
UT2, 4]AI Ex SRS Solf M2 584 S, =0l =
A OIS0 B meAY 2XIE it slaE s e SIEACISI S 2o cpel yd
M1,2] N . - 2t A THAHOA] BIXt ATR|Y Al EX
(UT3IZ2A ESE ofs o 23 dEs s UZ0| 22 FENS TIX|= S Ol P
Mot I Z2X0PA AEAH ARE BISHE ojA|=(Dashboard)2 & 210 HB5H0f
s24 Aoz Y 0|4 BIXIS JHE OIX AT 4 UCE @R
UET) [UT6,7159F AZIZ U 81X} 217 Ef 7|22 DY 2ot A ALRI2 28,
5 ERI5k= 20| 7HE S5, M&SHH 7SR M [ |
ato| 9I3iN ZtASH 2 QIS P1-2-2] Eof & ofE #a|
= TIOoo o+=2"T Mo.
M3] 5 =
[UTSJOIXIS 20| Hotel giRtel 72 Fof Anjmg BRI FHAAAS AT o o7 715 U UK
_ = - J1=S ‘0| QOF OOl EMS HIYY P A|7} Q)
Q5| OHET| 0RO 2, st Ma|7t Lo |58 =2 2% YR SEHE BE P AR 2
! EoF ol 7|2 LI E X HEtA SHAS
[UT2/0I2 Al AE B2l BAs 0/ AS S5 Tores 7|1=0] 7}oirE—. e ety gde
C o coistprapt siasioiol 9m 520 Zte oz IS AL
e Sord 2aEV 318 A=
[N\4] T S , BT
7|ch
A [UT3]R AAIE0| Y HiEe T 40| Z7| 2ol [P1-1-2] 2IE A
M1,2]  AHES HE| &g + A= MHIAA BRY AT oz gopoiz azxje 47| 7|2 BX 21
= bt & QIER 0|2, =AY £ MF Pl MM
g [UT1 413 ®2| Q20| HYOHOIE BX7L IOBR oo oo 2 Lixop sor R it ojzio]
SHRLO| AFEfLE EOF Ta MEHE W21 £/ solst= - T 07 =i, e, ST E
[M3] ol =o ToEseTmEATEE SRR AXAE HERE 58 SUE St MHIA SR
st 201 52 THAE
[UE2] . . _ .
[UT1, 6J21TI0l Chol BES 227t RSN 2O | oo ye mo
A7t ISR HQst HEE F56h= A2 £ 0-3-11 22l <o
¢ A0l EXHSHEY - PY A7E BHFSI0] ADIE %] TS, 22
[(M4] — 2 MA JHs8HAl AH|A AL 5
T oy O HEZIEN oroin ol et olEimolA AH
Shz0ll 20li= 30| 523 e
[P2-2-2] ZXIM RXI
- BERLO| LUK 91 Al ADIE 9I%| 2AS
HE510] GPS 7[€to 2 7hAr 2™ S 22Xt
A [UT3]4 Lol TSt SRS oL X0 2HA1Q] AR GAfHIX|Z 9J5) HAIS 21018t 4 Q=2 HE510]
[M1,2]  ZUR7IA2|E Hle Of YiFe MM HeM g Ato= oy
A2} - 2EEHZERTL R VI A EA L 2
=cA & Ue MAE NS 7HSSHES MH|A AJLH2| 2
[UE3] 23
[-2-1] &xp 1 LEf 715
B [UT2]2txte] MR AElS 250 AIZL MBS A 0] TAOA 0|0|X| EMS 5 24 22
3 ABHCOE AIoH ApN XIEJLE 4 U8 7|2 M SRRy 37), 29)S 25510
Z0l2t= 7t 7tsd SME HY 7IE LXIE MSchs MH|IA AL
M
=20
(UTBJSAAHES SO J|SaHRM, B2 AT [-2-2 YR 7|5 2M3]
A ]71|§ MR QURQA N el A ZT=3BH | gy x1g 712 48 X1=512 =5 712 Q2
M2 o as
’ [UT3]2YESAH= A SRt HEIS BaIsHoFsty] - X ABSh= S0 L 2HS 7I9=315101 Al
IHE0) 0lof Chal YRFE 7152l T oiF MSYH 7|2 HE M4 U I|=H S sts 4
OIC2 A| I|EHH 20 = HIo 5}
3 (UT1ISE QA HENK BIZ HODI R0l o atoro oo COPE HEE
LT J2S QY ME0A B2 S0P 201 gujA AlLt2l 43
[UE4] As3t 7I15E F7H6H| HoliM= AiEEt 7152
) st Eay [-3-1 215217 g 23]
_ _ _ - 2291219| O -2t 20 THE E2
(M4]  [UT2,3]R9 BN WRIS Qs el 712 RISa Y o S L o L o b A
A OB DXl Sl o| oA OHIARS! KT & SOI02 OR0f LR ALY K|
Aadt QRE AXENFE 7152 H24Y oo EAMS HIX|EL7| 9|5t HEI7 |2z 0
o = aco « 20| EME WX|ot7| 25t HEI|IZHR
(UTSIBEoH SEOILTH(.) OIF AAS RRES 1o L e TE ST oo iy @ 0o s
Al7H EE CIEIUSHA & ROt ZCHH... 27)9| 942@ h
g

5.1. 4, TREERI0] 3t 17H-Al &

o

=
meeelel] gat Auls AW as B4 49

2l

A(A_P1-1-2)0= X (2AL AAF HR(A_P2-2-De= 8F

A ol et 97F 23k Table 153 2.

Archives of Design Research 2025. 05. vol 38. no 2

3, 7 A%
B3 AR S



Table 15 Evaluation of Human-Al Collaboration Levels in the Prototype
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Table 16 Prototype of Patient Health Status Automatic Monitoring Al Service

Al NS 2tHed DEEEH MHIA F2 T[S
713] Q9I |5 2] —. e JH|A = ]3
U-1-1] | A0S Safl 242 718 48| S 54 H0IH =3
sixt 218 £ OB & 32 S0 12 Aol I8E HEslol
T2XAO 2t2dg H ety
[EHE ] 2K A loT & A0{2{S 71712 Sall 2e,
P1-1-2] A2, et 5 AG2|dS S BA 742 AE 24 2
A|Zt5} 3l UX| K= S
o|2#0f H2 = S o
A [IR[] BEAH 42 CIOIE7H HHH RIS HOlE B2 LAl
A HY TE2A S TS
JEH AAIZE
2UEHYAI
MH[A B
(P2-21] = LQI MAIZE U AL SIE| S W27 TjofE 4 QUi
A SRt AL OIOJE) 22, 3 AN K 27 20 Abet
e QfLe
[HIx]] HH 0TS Sall FYXM0f 014 ZX| / GPS
[P2-2-2] 7|2 HEYAL, 7H0| = 22X YRIZ SAl
- otz gl i—ii| 33t O
EIAKEA| =28 = oE ST
o =
#A [EHES] MIMRAL NS 7|15 & HYSZ 22X} 2+
0
ST

www.aodr.org 451



(2) B. oF= 8] 9 EofA = HE Al AH|A &34
HE2A4 P1E A7 dasiAY R Hd g Al TiE AES 2l ofal Hak(Pl1-2-1) 3k #4219
AAS W dloje g flal AAS A7 9 #FGste] OCR 7€ !

tlolelgbe AAE S s AE FoF AAES eIt AAlE gl & FoF 9 oFE e (P1-2-
2) AEE fel H24au P12 ¥ 48S %ﬁﬁ —Er‘lF ]E"ﬂ o 2 %‘2

A& sl 7 g WES
itk [Table 17 &

D:

[
=
Eu)
mlm
—1.
_}L
L
rn
3
N
S M
=S,
_>,i
033
ox,
i
i
lo
fu
2
i
O
Jo
sk
4

Table 17 Prototype of Patient Health Status Automatic Monitoring Al Service
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Table 18 Prototype of Patient Health Status Automatic Monitoring Al Service
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Table 19 Example of qualitative content analysis
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Appendix A. Variables of Persona Mapping
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Appendix B. Persona Mapping
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Appendix C. Example of qualitative content analysis
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