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Abstract

Purpose: In order to improve the user satisfaction of elderly companion robots, the research fo-
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cuses on obtaining the actual needs and relative weights of elderly users for companion robots.
Through in-depth analysis, the design requirements for elderly companion robots are determined.
Method: Obtain the original needs of users through on-site visits and situational interviews. Ac-
cording to the KANO model, user needs are hierarchically divided and sorted according to their
importance; by constructing the QFD model, the user needs are transformed into specific design re-
quirements, and then the importance of the user needs is evaluated and sorted. Design requirements
are subdivided into primary, secondary and tertiary design requirements based on their respective
weights. Results: The design output of the elderly companion robot was carried out by strengthening
the first and second level design requirements and weakening the third level requirements. Conclu-
sion: Through the combination of Kano model and QFD model, the design research was carried out
using the elderly companion robot as a specific case, which confirmed the feasibility of the above
method. From the perspective of user needs, the research provides a strong basis and reference
for the design and optimization of elderly companion robots.
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BEE N L ZRAC B ARAWTIN D, JCHGREXS H 2238 2 M2 N, W R THbA T Bt
MR, CROVEM B AR B RPRAR[1]. SRR, B RIRR A e IEHESN 8 4 50 MR i A
et B e [2]. X %, LRNZBENBBOIH KA ZEE LN, AL,
CAEH PR TI T IRG 1) 2 FREMER. EXFORTERT, RAZEZFEANIZLTHR, AMUER
GITH PR RTEMI LG, SR HESh K H B R AE LA NGB A I 27 1)

2. iR s
2.1. Kano/QFD g #h&

Kano #/, i HAZE 4 & L5 Noriaki Kano M2t [AZF Fumio Takahashi Fi#ih, & —FhElH
oAt TR, TR mPEae S H PR E 2 GRS R . 2R P O AAE T B IR AN T2
AR P VAR TR, RIS X 2 75 SR AT 200 P [3]

JREINREEIFE(QFD) T 20 4t 60 FAUKEIE T HA=ZEE T, &HARE L FKE#(Shigeru
Mizuno) Fl 75 2 ¥ — (Y oji Akao)H Hh ¥ DU 75 SR IR A 1) 7= B vh 7 i, 12051 32 B i i) gl o i |2 oK
KPR mi RO N 25 S v B rp, T B P 75 R 5 B SR TR (1 96 & [4]

2.2. Kano/QFD 75 &R R B0 o) 78 &% FB B

FEF= T4, Kano #7841 QFD WA V2 T A . Kano #A! 3 Zdid v 4555 T BURAIZ
A TR, ARE ST SEER I B ERES & 0T AR R IR . AL, QFD & vETHH P & Rk i AL
REARRBEHEER, ABAESRBE ORIt A v T RGBT AN 2 [5]. WX PR 7456 B ] DL S Rk
F BRI . X PSS A RS T DR RS W R . B 58, FIA Kano B H P /5 sREEAT IR N7 1T 9F
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FH P SRR R SR e I R A e SR [7] AR TT RS ALEs N B =4, 276312 H QFD # Kano
B, 0= S BE d FEAT TR A TN SR (8] 4 £ Kano 144 5 QFD BB L&, BiET
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Figure 1. Research process of elderly companion robot based on Kano-QFD
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2.4. BT Kano-QFD R &SRB EF RN B ATHRER
HET BTSSR SRR S AR I

241 RBAPREHERER

BT ZEN T IRE,  BUSHIR fh AW SE 3B AN — T8 D7 i I B B 4 R R, 9 T ARIE
AW R, ASHIE TR BTN R E 0 65~80 B FEA MR FRINENLH T4, URAXERIFRER
55 N GBI 10 AiAT I 2 EREFERLER AN SR T sl W SR BB I N R L7 e 5 Ak X JE X TR 2 k55 N
LTSRS FVIR]e ZJa, SRey BB A RAVIRE M, FEX A /SRR AT R
a0, /R T R

2.4.2. BF Kano &g+ A PERiEE

£ Kano 10345 & T JFE WSR3 0 2 AR RS A ALas AN P 75 SR EE R AT WM B 1501, R85 AH ¢ H A5 F P 35
s, I EERENLE AN ST - TR IEME . Kano BALK P F R B 2R, H5Hh0
FAVTR(M) . AT R (0) AR TR (A) T2 5 BT SR (1) AR 7] 75 2R (Q) il 45 Hr A7 IF e i) 7
Pl R, G fa) ) SR A R A T TR SR SIS AR IR X R T, S 1 ) SR R A T
“FE R SEDURE” ARG R RN, B R E A AN RIETL A CRIRERT . ‘B
HBL” . CTRFTEY . PR . CIRAER” o MR EIE S RS Kano R T R W R (L
7 1) I R SRS PE[10] .

Table 1. Kano model judgment matrix

F= 1. Kano #&EUF1| W X6 %

WA R & Z)6E
FIRER EHER Ak JCATIE SHBREESZ FAEIK
TR E WK Q A A A o
BN A R I I I M
IjJHks
VUEliE: v R I I I M
TAEK R R R R Q

243 AP&ERGANETE

P @ REGE RN N — LRGN R bR, Foh SR P & RE B (H,). H e
B(T) H PR R B ARaE (Y, ), FP TSR &5 AU A v] DASE Dy S S 4 i s Bk th 45 300 = 5 oK
B,

BAH 7 i H bR P B AR SG N U0 AN P SR I BB B EAT VR4, F P AR & U - /R
R, AP T REEEAS, fT0EHEN 15, 1 RERAEE, SARFEE, RAHSPFHERE
L (H, ) B 1 .

PRI AFAS FH 7 75 SR 2 FE HH BTV B, 1155 H Better-Worse 2%, 11577772 WA 30(1)+ (2) [11], Better
fEAT(0, 1), fEBROR 108 B 12 75 SR P i i BERE B R, A SII 367w Worse {2 T-(0, —1), fE#R/)N i B
it SRR P R R R RO, R U EZAER /N, ] DDI K. HR4E Better-Worse FREUR] LAFHS Bl
PP SR P i B RS R R . WOR PR R RO T, R &SR T AE TS 72 A K (3)
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24.4. BF QFD REERSIRITERNE

E%Kmoﬁ@%ﬁm%F%ﬁEﬁﬁﬂﬁ B3R QFD it & & T BRI P 7 3R 577 i i
HARRAFER. B4, K Kano #1453 3 1M 7 F sREEFLIFFI Y, IXEL 7RG EAE QFD B 2 1)
EW%ﬁo%%,%E%%Fﬁ*%%ﬁ#mmﬁ%uﬁgk,ﬁhk%ﬁ*ﬂf@@ﬁgf%iﬁﬂ
Tro N T AR EOR BRI #55K, 3808 H AR LLR S 77 S R I A P i AT 3T 20 310K
F 9. 5. LTI, 9 MRREMRK, 5 MREBFEMK, M1 ARMEMK. Za, ET ERTS,
BE— PSRN BT EOR AR, BETIE B AR RIS IR E R . AN

W, =307 R (6)
ﬁ¢,wiﬁj4ﬁﬁE*%ﬂ$;L%%i4%F%*mgéﬁ$;&%%iﬁﬁF%ﬁ5ﬁlﬂﬁ
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S Kano KRR P PR 04 HT LU QFD BURR P ISR IR, 4 PR P 3R 5 BB R (0 %
BRI NR B R, IR B R EEMR, 2R B SRBEHEF LA Kano I 7 75 SR HT 5 & R AL
ZENFF BB
3. EF Kano-QFD-R &SRB R EFERENIZIA ST
3.1. EF Kano BEARER D

3.1.1. APaR
FeF 2 A SEH AN P U5 R A B 0 R A B, 25 A g4 B 5 U R S B ek P i SRR AT e
W3 2,
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Table 2. Classification and organization of user needs
2. BPERyEER
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TR C2
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e IR c4
begit) i) C5
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3.1.2. #F Kano BEMAPERIH

EEXF 2 AR AENLAE NI P 50K, 26T Kano i3l Ay, AR R TH T IERFFIR R, LA
APPSR N ARG . BT S, A R M AN R ARW =X, BN, JepTiE .
SR A DL . A E R XM BT B AEAN S PR O AR R LA NS T T R AR M RS EE A
KB JER TH HE N
Table 3. Partial elderly companion robot Kano questionnaire
3. BB EREHENEA Kano [B)E
KT ZERANB/A LR RN IR — i, BRELRZ
IR BN NA %

AP AFRIR =K B. e HL M A C.IChmid D.f5mie sz ERAEZR
EE RTINS}

22 4 WS T RE S A R ARIRERK BEHMU  CEHHE D.h##EZ  ERAER
2

KT R RN A R INAEIX — 1, B

1 AR AL 28 A 15 ., . - - N
S ama | ARIREK B/UERMNML  CEFIE  DMMEE  ERAHEXK
RGBT ) o BN CEFE  DMBET  ERAEK

BRI R IR L3 ?

WEFE I AT 92 4y, L RAIER, REZATEIARUAE 86 1. RS I 45 Fx Fl - 7 skt
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RYELE 4 M Tas R, AL GBEREE). A6 (AR 3)). BL (AT filds S C4 RFAE)#IA N0 4%
BITER . 7E Kano B8, b2 B TR SRAG 002 X 72 i R A HA S, X S0 75 SR A R 7= il ) At T
LI EEThRE, P R R ] R R PR . R X b 28 R T SR X R T P R ) B Dk ]
REAN T, AR EA R OR ™ St A o] PR e 2 FE R R BE R 32, DRI AE 7= b B vk i b 207 BA 78 49 S B0
X RIRRIAT, BRI ZERENLE AR, RIS I R X e AR TR T R .

B4 (B2 HI&Z4k) N C6 (i A AL) s R A IR A 5 oK o X BT R IR AU, e G200 2nt, F
PR S BRI MR, WIRIREE T SRR 78 S0 BL,  H EE WA RE 2 B s . (Rl TR
B E R RRAENLAE AR, BRI IE 2 A 28 B 7 AL NI ARG B . SX IR v BT RA 75 IR
N ERAEE A P AR ST o e mls, BOR= S BERF &2 R P S PR RE ), XRETR LR Al
Dt G TSN T8I R X S R TR SR, BT DU SR T X B A AL N PR A
M2

A3 (fHEE ). A5 (FEHL{EHE). A6 GEVIK). C2 (e AiAl C3 (it MU Fa =) H I 3S ik J1 7 5ok .
ik S BT SR AR AR AP LG P BT 5 ok . X e TR SRS R0 A R, BT R R P R
FEs SR, WIRARRESLIL, BN PRGN, Fk, 7RSSR LA AR,
XLk ) R T SR N B, SRR A TR SR AT DARR O i T R 5| g R SE g AeEs, JLHGR
TEFRAE G HT TR A s FH P ARG T . BN, i R RS AR REE BRI RE . A OR A L I RR M (E B
WA SR UIBERIIAME . RGBT LR E SR, v DU AR T 245 F P B R AL 88 A 1 2
ST DN D

A4 (BRRINRE)S CL (BHHT ) AN C5 (MRIFA CR) SR B JE 22 5 B 75 3R o IX 2875 SR8 H i H A IR
A AEZL . AT PR R EUN, BE IR ST RG22, A BERTHH WS
FIRE, G TR ARSI, WA 2 P i S R A . PR, AR T2 AR AL AR
NHE R, X eI 22 S5 AR TG SR T DL OB e, BRAE SR AN AR B AT 3R N AT H I8 X
WA, Bk ARSI 2 Hh AR TR RE S WA PR T F P R I oK, i TR s R A SR, AT LA
R S Bt e AN I H 58 R % A EE o

Table 4. Classification table of elderly companion needs based on Kano model

4. BT Kano iREMEERHEAT RO XL

Eg= FR A o) M I R kR BETTER  WORSE it
Al HE A 26 11 36 13 0 M 0.43 -0.55 1354
A2 Al 3 17 12 23 0 0 0.59 -0.53 e
A3 e B 34 16 10 26 0 A 0.58 -0.3 175
A4 IR T RE 25 18 2 34 7 I 0.54 -0.25 LD
A5 7o HLfE R 30 17 13 26 0 A 0.55 -0.34 55
A6 Cipz2s) 20 17 28 21 3 M 0.43 -0.52 1784
B1 AT 24 120 26 240 M 0.41 —0.44 1768
B2 SV 268 12 20 26 0 A 0.47 -0.37 1784
B3 BlE(ETE 13 22 43 8 0 M 0.52 -0.80 TRE
B4 THEEWK 14 39 22 11 0 0 0.61 -0.71 e
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c1 BHEHT T 13 7 3 57 6 I 0.25 -0.12 &7
C2 tBRFA 27 13 20 26 0 A 0.47 -0.38 e
C3 ERFRE 39 8 9 28 2 A 0.56 -0.20 e
C4 Rob&# 16 18 43 9 0 M 0.39 -0.71 18
c5 MELR R 7 13 3 53 0 | 0.35 -0.18 FeE
C6 itk 24 31 10 15 6 0 0.69 -0.51 1781

Table 5. User satisfaction index and comprehensive weight of user needs for elderly companion robots

5 ZERHNSARFPHEERELAFPERGENE

TR sl DDI T, K H, So S v, 7
Al 0.43 ~0.55 0.55 05 453 3.47 42 1.21 6.82
A2 0.59 -0.53 0.59 15 4.26 2.26 4.47 1.98 13.42
A3 0.58 -0.3 0.58 15 38 2.46 473 1.92 1453
A5 0.55 -0.34 0.55 15 3.13 2.33 4.86 2.08 12.56
A6 043 ~0.52 0.52 05 3.93 32 4.13 1.29 6.26
B1 0.41 -0.44 0.44 05 413 3.13 4.00 1.27 6.34
B2 0.47 -0.37 0.47 15 3.4 1.67 3.40 2.03 12.28
B3 0.52 ~0.80 0.76 05 4 2.67 3.47 1.30 6.89
B4 0.61 -0.71 071 1 42 253 473 1.87 13.42
c2 0.47 -0.38 0.47 15 3.13 353 4.06 1.15 6.38
c3 0.56 -0.20 0.56 15 3.86 3.13 3.87 1.23 9.29
c4 0.39 -0.71 0.71 05 473 3.60 4.47 1.24 7.68
cé 0.69 -0.51 0.69 1 353 353 4.60 1.30 7.76

3.2. T QFD =B YA PEREWN
254 Kano HTUAT QFD T ERI S HIEBMAE R, BZERBAEVLIE AR P F R AR RR, I
%60 ZJG, STAHRBETTESRFITIAGNERE, SR ZERAENSS NP RGEESR, WE 7.

Table 6. Conversion table from user requirements to design requirements

F 6. MPFTR - RITEREHRSE
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Al M B Bk
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A2 o e s HE (% B
SR
A3 A 1R R 2R3
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A6 M [ FE5h JER 3 [ 5
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B3 M BRE (@ I,
B4 0 THAEWN FEEEHER
C2 A RN R B
ok} A AR E gzii
c4 M &3 RN INNE
C6 0 1AL BRI

Table 7. Summary table of design requirements for elderly companion robots

® 7. ZERENSARTERLER

Frs WA ER
D1 BheE S
D2 AR
D3 i3 SNRINAIEER
D4 TR
D5 RIETIRE
D6 EAST
D7 SEZIRSSIR I EER
D8 JEC 5 1)
D9 L HMA
D10 TR SR AN
D11 AWA BiE 24k
D12 Rl
D13 R B
D14 AR E
D15 e NLURE

FTH P ek — B BRI A R, KRH QFD BRI F P BR, @i 4L H b3 H R ShAH RN 57
X PR SRAMIE AR B AL N BT EOR Z AR SGRE BE AT 70, ORI ISR a54% 9, 6, 1 JAARAEST 70, T
THRRR B EOR 2%, JRGEIR T QFD iR, WK 2.

MZFREAHLE AR QFD B /i (LI 2)9, FATTRT LA BeH 2R AR HE o 2 TIX AL
HPHTAR, B EERG LA AR, BRI LRI I E o, B RIES . AN HIE
A EW ARG L EF IR AR R ok, B AN EE 2. A AR A 3788
REHR SR i K 5 R G B 2 o BEEUE BT AN BRI Th BER B s L 88 AN I ZhRedE s e
AR B 2R Sk a R SRR EEu i v B P R TSR 2 5 T R A I R R o
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EES H.i kano K T i Vi Zi D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
AL 453 M 05 054 121 6.82 9 9
A2 426 o 1 059 1.98 1342 9 5 5 1
A3 38 A 15 058 192 1453 5 5 9 9 5
AS 313 A 15 055 209 12556 9 9 1
A6 393 M 05 052 129 6.26 5 9 5
BL 413 M 05 044 128 6.34 9
B2 34 A 15 047 204 1228 5 9 9 5 5
B3 4 M 05 075 130 6.89 5 9 9 5
B4 42 o 1 071 187 1342 9 9 5 9 5
c2 313 A 15 047 115 6.38 9
c3 3.86 A 15 056 124 9.29 1 9 9
c4 473 M 05 071 124 7.68 5 9
c6 353 o 1 069 130 7.76 5 1 9 5
B ERINE 35501 | 13402 | 120.80 | 241.60 | 20565 | 231.24 | 21142 | 182.77 | 18034 | 11048 | 24417 | 109.68 | 18595 | 8365 | 269.87
HF 1 12 1 2 7 5 6 9 10 13 4 14 8 15 3

Figure 2. QFD for elderly companion robots
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R RT3 B TR DR s BRI B S b T AR BE SN i R AN i PR RE R SCBER R

Table 8. Classification of design requirements

w8 WITERS A,

4y F5 Witk Kano J&
D1 BREES M
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o D15 e NHLURE M
THRIER D11 MWL T iEEAL, M
D6 LS A
D7 H 2)) S A
D5 PRI TR A
D13 B S A
BT ER D8 JE e [ e M
D9 THMNL A
D3 TRAG R B R B @)
D2 R M
U D10 IR IE AN A
 UE D12 AU A
D14 AR E A
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DOI: 10.12677/design.2024.92257 655 any


https://doi.org/10.12677/design.2024.92257

WwER, BT

BN SRR 0 TR 5 SR S I SRS -

(1) @B TG SERCFIR U E LA I A B2, SR AR P R 4 T (e R B IR SS
F Py DOE 8 5 15 A B S LA NEED, 1T ORI X TR g A AT LI =B i i Ay 2
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ANHFIR, - AT fn £ T 37 B SR 51 T RS E 5+ 77 6

4.2. EFBITRSCH

X ZAERR LA N AL & TR T ROR UL, AT S5 0T S -
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Figure 3. Interactive facial expressions of elderly companion robots
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Figure 6. Interactive interface design
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Figure 7. Overall rendering of elderly companion robot
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