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Evaluation of Elderly-oriented Household Appliance Design
Based on TAME-EDKT Model
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ABSTRACT: The work aims to propose a comprehensive evaluation model based on the technology acceptance model of
the elderly in order to solve the problems such as the unsuitability determined by index set, the interference between in-
dexes and the one-sidedness of ignoring users needs in the determination of weight values in the design and evaluation of
elderly-oriented household appliances. Firstly, the evaluation indexes of the design scheme were determined based on the
technology acceptance model of the elderly. Secondly, the initial weight of evaluation indexes was determined based on
entropy weight method, the interaction weight between indexes was determined by DEMATEL method and KANO model
was further used to adjust the weight of indexes. The final weight was obtained by the above three weighting methods, and
the schemes were optimized and ranked based on TOPSIS method. Finally, this method was used to select the optimal de-
sign scheme of elderly-oriented vacuum cleaner, and was compared for verification. This method can effectively deter-
mine the suitability of index set for the design of elderly-oriented household appliances, better consider the interaction
between the indexes and the influence of users needs on the index weight, and further improve the theoretical research in
the field of elderly-oriented household appliance design.

KEY WORDS: design of elderly-oriented household appliances; technology acceptance model of the elderly; TAME-
EDKT model; TOPSIS method
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Fig.1 Evaluation model of TAME-EDKT for design scheme
of elderly-oriented household appliances

1.2 ETFEZEHAREZHEINITNIERHE
1.2.1 BHEHAREZER

LAEH AR Z AT 2014 45 i F U IR T K2
AlanH.S.Chan 22 A AT A S, I B TP AR 2
BRI BN R BEAT A, WA TR A B
REAEXS 7 R Z BEBE YRR, JF TP [ By
{13 S I S (15 1 TR A DD O Wate B 7 DA E N é BN
A PR RS2 T 0] 77 il B AT D R BRI S JE 28t
R T ) SEAT RO ICE A 77 il B RS2 AR, e 38
BT LB PR I B B R AN . AR
FHPREVRBEE AR B340, B R4S B 2 REAR 152 sk
55, T 0 HURI AR B AN T, S8 AR AT AR AR
PR, (ERLSE . W | ks S A 5 T AR 7
At BT R AR I, AR SO T B AR A2
TR S LA B R BT 7 RPN R bR, AR ORI
PR A T



Maats e

EHM, %, T TAME-EDKT B 8I005&E AL F B 7= S B F e 155

1.2.2 GBI IEIR R E

BT B 4 Ol 3 AR R R 2 A R AR R Y
TN S P B R | O g A e RN B A
4N EbR, Bt 5 AR AR L R (2 4
LA AR B . 2 44 LTI 1 44 B4R
PR LR ) T Rk, e 5 S EH
PR RN R bR . B T (AL BRAS TE
(B). B4 (C), BT (D) g%
FPIEME (E), W& 1, Hop, B YRR =)
REAHE, ZZH R, HAMNMERIRS, v e
PSR, SR A PR R RS R R T A
Sk L et | ARG IR S E SRR

FI B a8 b 22 A e KO P B A 22 A SRR T e i
PEFR P AR D™ ot B, rTA™ R R e L BAT
L HA 25 75 TR A ) i 157 24 156 5 ¢ R A , O
BT AR R B RO A SRR A 1 s e T
AR B R T AR DB E I L
1.3 RBBUEWENBIERNE

IR 325 2 — b DX 32 WA T 23 AL ) A o O
D, O AR AS B i 2 S T E M,
AR 2 245 bn A ACE A o AR AR T EMA T vk
TR B L4 JEE X 7 i BT O SR R AR 2 AT I
R, —EFEIE bR T PR EH A A M S 5 R AL
HIFH.

x1 BEZUARBE@REITHENIER
Tab.1 Evaluation index for design of elderly-oriented household appliances
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Tab.2 Samples of elderly-oriented vacuum cleaner design scheme
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Tab.3 Initial evaluation matrix
sk B EAW AT R 2 2

F, F, F3 F, Fs Fo Fy

A B v 78 78 74 72 80 78 76
B B 5 Pk 80 82 76 74 76 78 76
C 18N % 4k 82 80 78 76 82 7.8 80
D& 80 78 76 78 76 7.8 78
E J&HIETIE M 78 82 76 74 78 76 78
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Tab.4 Standardized evaluation matrix
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FR F F F F Fo  F

A

3
K2 SE e R T SRR R 1A

A 0.385 0.385 0.365 0355 0.395 0.385 0375 Fig.2 Directed graph of index relation of design scheme for
B 0.390 0.400 0.371 0.361 0.371 0.381 0.371 elderly-oriented household appliances
C 0.390 0.381 0.371 0.362 0.390 0.371 0.381
D 0389 0379 0.370 0.379 0.370 0.379 0.379 &6 VREERMER
E 0381 0400 0.371 0.361 0.381 0371 0.381 Tab.6 Initial direct impact matrix
LN A B C D E
x5 RBBGEEMERNE A 0 0 0 0 2
Tab.5 Evaluation index weight of entropy weight method B 2 0 3 3 3
LAY R A B C D E C 0 0 0 3 0
15 B {E 0.885 0.839 0.876 0.802 0.861 D 2 0 0 0 3
WE V, 0.156 0 0.2185 0.1682 0.268 7 0.188 6 E 0 0 3 0 0
2) DEMATEL EARPRACETTR .. £ 1 FR&4D ®7T ERNER
fEtnZ M BEAM B ER, Ktk DEMATEL Tab.7 Index weight value
PEIEAT AL T 1 S e 5 /INLGHA s ] 4 R B2 EE A B C D E

HAER SRR ERA MK (WLE 2), L5
RbrBE (0-4 bREE) FEATIAEAE EEAE AR W) IR 15 252
R (L3R 6), WEdE S A SPSSAU it 193]
bR L (AR 7).

FCEAE L 0.121 0230 0.202 0.220 0.227
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Tab.8 Classification of user's preferencein the design of
elderly-oriented household appliances

HBiRE A 0 M I Mit  Kano 4yt
A 21 28 38 10 97 M
B 20 39 24 14 97 o}
C 23 26 37 11 97 M
D 26 37 22 12 97 o}
E 34 25 23 15 97 A
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Tab.9 Evaluation index weight of KANO model
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E e 010 020 010 020 0.40
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Tab.10 Comprehensive evaluation index weight

EiFL AN LD A B C D E
FE H; 0.0426 0.2270 0.0767 0.267 0 0.386 7
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Tab.11 Weighted evaluation matrix
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Mg Z Mz, 8T .
Z'=(0.017, 0.091, 0.030, 0.104, 0.155)
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Tab.12 Relative closeness

R EG B B &% e MR A A

MR F O F, Fs Fy Fs Fs  Fy
D* 0.008 0.003 0.015 0.018 0.012 0.014 0.011
D” 0.011 0.018 0.004 0.002 0.008 0.005 0.008
S 0.579 0.857 0.211 0.100 0.400 0.263 0.421
HER 2 1 6 7 4 5 3

2% 12 W HINZIE E e 2 gt R T
HEFP 45 R F>F>F>Fe>Fe>Fa>Fy, B B S it iseit
HE, BEANE BRI X T EE AR, #Z
SRR TR R 2 FIAE]
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SRy it — 20 B UE 2 7 VR A B AR, 43 %
AR ATy ¥ BACE A AT T M e 45
XPEe, Hidr S1 oA IEFR AR AL E 5 P 7 SR AL
FEEEM (BF-TOPSIS ), S2 W% 48 FrE) FL
HEIHFM (R -DEMATEL-TOPSIS i ). S3 N¥% &
FH P 5 3R 6 8 AR A E 19 52 M (AL -KANO A5 7 -
TOPSIS % ). S4 % [EAEAR AL 5 F P i R XA
FEM W, BAA SO . 1 S5 AT 5
SA4 —5, {H S5 EHNAR SR 12 FRES R, xgi R
RSt E R /NS S LA RS 2], S RIE 4

e f R R R B RMREO7EAT R AT S, S1-SA fEJR ST
A 0016 0016 0016 0.015 0.017 0.016 0.016 PR R B MR, BRI, R -2
B 0089 0091 0084 0.082 0.084 0.086 0.084 L, ASCRBGE T 4528 (S4) 5 HA 3R ik4s
C 0030 0029 0028 0028 0030 0028 0020  “HitAIHPE, S45 S5 S{AA S, KEREM
D 0104 0101 0099 0101 0099 0101 0101 I /T oFRLBEFARE/NICRIE AN R IZ RO, (%6350
E 0147 0155 0143 0140 0147 0143 0147 AWM THEALGERIF RN, wghs, ik 13—
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Tab.13 Comparative ranking of various weighting methods

AR XS s 3 TEA 7 % EE AR A
F F, Fs F4 Fs Fe F7
S1 0.714 0.788 0.242 0.148 0.502 0.470 0.441
S2 0.703 0.800 0.240 0.155 0.438 0.433 0.424
HAL SHT S3 0.606 0.857 0.244 0.121 0.447 0.357 0.458
4 0.601 0.864 0.244 0.118 0.434 0.347 0.455
S5 0.579 0.857 0.211 0.100 0.400 0.263 0.421
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F1 F, Fs Fs Fs Fe F,

s1 0.22 0.24 0.07 0.04 0.15 0.14 0.13

S2 0.22 0.25 0.08 0.05 0.14 0.14 0.13

S H—fkAbs S3 0.20 0.28 0.08 0.04 0.14 0.12 0.15

4 0.20 0.28 0.08 0.04 0.14 0.11 0.15

S5 0.20 0.30 0.07 0.04 0.14 0.09 0.15
S1 2 1 6 7 3 4 5
e -SSR S

(SH—1L)

4 2 1 6 7 4 5 3
S5 2 1 6 7 4 5 3
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Tab.14 Comparison of weight values of
various weighting methods

A Ty = A B o D E
s1 0.1560 0.2185 0.1682 0.2687 0.1886
2 0.0921 02451 0.1657 0.2883 0.2088

S3 0.07599 0.212 86 0.081 93 0.261 76 0.367 46
4 0.0426 0.2270 0.076 7 0.2670 0.3867

—o—S1——82 S3 S4 ——S5

Il | Il
0 F1 F2 F3 F4 F5 F6 F7

TR

K3 4 FWAL L I 45 R I — AR L
Fig.3 Normalized comparison of results of
four weighting schemes
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Fig.4 Comparison of weights of four weighting methods
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