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Design of Assisted Companion Robot for the Elderly Based on INPD and KE
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ABSTRACT: The work aims to improve the design method of the assisted companion robot for the elderly, to meet vari-
ous needs for the elderly users, and improve the design of assisted companion robot for the elderly to cope with the rising
aging phenomenon in China. The INPD and Kansei Engineering method were used to guide the design of accompanying
products for the elderly, and SET factor analysis was used to find the product opportunity gap from the perspective of so-
cial, economic and technical factors, and clarify the multiple needs of users for products. Analytic hierarchy process was
used to sort the user’s needs. Combining with the theoretical methods of Kansei Engineering, the paper selected the sam-
ples that matched the perceptual image vocabulary to get the design concept. Finally, the product model was constructed,
the rationality of appearance and structure was checked, and the design was optimized. INPD and Kansei Engineering are
combined to carry out innovative design of assisted companion robot for the elderly. An innovative design model and a
conceptual design product are obtained. The design process is more scientific. The feasibility and rationality of INPD
combined with Kansei Engineering are verified by case study, providing thinking and direction for perfecting the innova-
tive design of multi-functional accompanying products for the elderly.
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Fig.1 SET analysis of the assisted companion
robot for the elderly
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Tab.1 Rating of product opportunity tradeoff matrix

FEa bl PR IIEE AR A EORBIRAE AR RE Y HIBAXE T SRS R AR AR
Bi's  TORWIEME (20%) BEJ1 (20%) WEMEZAR (30%) HIAHMUEL (10%)  D4ERFREE (20%)  IACEHME
PO-01 2.33 35 35 3.2 3.2 3.15
PO-02 25 3.2 3.0 25 2.8 2.8
PO-03 275 3.8 3.1 3.2 3.0 3.16
PO-04 2.25 33 3.3 2.8 3.0 2.93
PO-05 2.58 3.7 3.3 2.9 3.2 3.14
PO-06 25 3.4 3.2 3.1 3.0 3.04
PO-07 2.92 3.0 2.6 2.8 3.0 2.86
PO-08 2.8 3.0 2.8 24 2.2 2.68
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Fig.2 Structural chart of users’ hierarchy of need
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Tab.2 Judgment matrix and weight value of
the second-level evaluation index

Z Al A2 A3 E (w) —Eikgs
Al 1 3 5 0.6370
A2 U3 1 3 0.2582 0.3320
A3 15 13 1 0.1047

&3 EUTHRETFMNIEIRAYH WA M RANE
Tab.3 Judgment matrix and weight value of
subjective function evaluation index

Al Bl B2 B3 B4 ME(w) —3ikss
BL 1 5 12 5 0.3652
B2 15 1 15 13 00634

0.0824
B3 2 5 1 3 0.4437
B4 15 3 13 1 0.1276

x4 BEUINEEITMIEIREH BT AEBE RALE
Tab.4 Judgment matrix and weight value of
objective function evaluation index

A2 C1 C2 C3 ME (w) —FH4gR
C1 1 3 13 0.2921

c2 U3 1 15 0.1185 0.0332
c3 3 5 1 0.5894

x5 WHRRITENIEROFBEERINE
Tab.5 Judgment matrix and weight value of
mar ket feedback evaluation index

A3 D1 D2 D3 D4 ME(w) —FKiHgs
DI 1 13 15 1/3 0.0831
D2 13 1 15 13 0.1459

0.0734
D3 5 5 1 3 0.6201
D4 5 3 5 1 0.1509
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Fig.4 Samples of assisted companion robots for the elderly
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Tab.6 Morphological element analysis coding of product modeling
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JEAE (X5) D Q oy
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ZKHBRFE (X6) 4:3 16:9 HoAt
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RT BEEHEBEILRE AT REFERNT
Tab.7 Analysisof product features of assisted companion robot
FEA PSSl a7 T JE /i~ SEH R B
1 X15 X22 X32 X42 X52 X62
2 X13 X22 X32 X42 X52 X63
3 X13 X26 X31 X43 X52 X63
4 X14 X23 X31 X42 X55 X62
5 X15 X21 X31 X41 X53 X62
6 X12 X24 X32 X43 X55 X61
7 X11 X22 X32 X43 X51 X61
8 X14 X22 X31 X43 X52 X61
9 X14 X21 X31 X41 X53 X61
10 X13 X25 X31 X43 X54 X61
11 X13 X22 X31 X41 X52 X62
12 X12 X21 X31 X41 X52 X62
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Tab.8 Average of perceptual evaluation

HLES AFEA FEAS 1 FEAR 2 FEAR 3 FEA 4 FEA 5 HA 6
LA -fE R ) 1.60 1.46 1.13 0.66 0.87 1.27
T Y - SRAR Y 1.53 1.60 1.20 0.87 0.80 1.63
SRR - B Y 1.73 1.60 1.07 1.07 0.87 1.60
BB 1.47 1.53 1.20 1.47 0.80 1.40
fRT & -2 A+ 1 1.60 1.33 1.27 0.93 1.20 1.35
FE B A Y 1.47 1.33 1.20 1.13 0.60 1.67
LR NFEA FEAS 1 FEA 2 HEA 3 A 4 FEA B FEA 6
LA -fER 1.47 1.20 1.27 1.27 1.40 1.00
TR 1) - AR Y 0.93 1.20 0.67 1.13 1.33 0.80
SRR - B 37 1Y 1.27 1.33 0.73 1.20 1.27 0.73
B -BAR ) 0.20 1.13 1.65 1.07 1.33 1.07
fAT % 1Y) - 2 Z= 1 0.20 1.63 1.00 1.00 1.33 1.00
- R Y 1.60 1.33 1.20 1.00 1.47 0.93
*O EEFEN i &
Tab.9 Analysisof modeling feature
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Fig.5 Functional design concept matrix of product
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Fig.6 Modeling elements extraction of robot perceptual samples
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