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Research on model design of elderly wheelchair based on
perceptual engineering
NI Qing, GAO Zhu, LIN Jingpeng
(School of Art and Design, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] This paper studies the design of the elderly intelligent wheelchair. Through the semantic difference method and KJ
method, combined with factor analysis method and intention scale method, the perceptual image evaluation system of products is
constructed. From the three factors of shape, color and material quality, the analytic hierarchy process is deduced and applied to the
design of the elderly intelligent wheelchair. Expert evaluation method and Likert psychological scale are used to evaluate the scheme

sketch, and finally the optimal scheme is obtained.
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Fig. 1 Perceptual word pairs
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Fig. 2 Survey results
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Tab. 1 Average value of 38 elderly users” perception of wheelchair

FEA Kot i FH B4 AT LAY TRz EY RIGH FAE ARl
X, 0.48 - 0.81 2.43 178 2.18 - 167 2.69
X, 2.00 2.25 0.64 0.74 - 193 2.52 1.00
X, - 114 - 0.94 - 225 - 1.39 0.25 0.41 - 1.86
Xy - 1.53 0.63 2.17 1.26 2.37 - 0.47 2.12
X; 2.47 2.27 1.13 1.68 1.72 2.76 1.95
Xq 2.64 2.33 1.48 2.23 0.67 2.43 2.61
X, - 1.23 -0.92 - 1.34 - 1.57 -0.59 - 197 1.46
Xy - 2.57 0.25 1.83 - 116 1.95 - 1.65 0.69
Xy 1.36 1.87 -0.77 0.93 1.73 -0.53 2.00
Xy 2.53 2.15 1.93 0.42 1.78 2.49 1.22
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Tab. 2 Common factor extraction
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FFIEAR ST I 2/ % it/ % SRR A 52/ % 211/ %
1 3.605 51.500 51.500 3.053 43.614 43.614
2 1.988 28.401 79.901 2.540 36.287 79.901
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Fig. 3 Wheelchair structure
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Fig. 4 level analysis
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Fig. 5 Design scheme
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Tab. 4 comprehensive scores of sample factors

HA F Fy ZENY
X 1.182 0.475 0.861
Xs 1.015 0.391 0.732
Xy 0.802 0.203 0.530
X, 1.294 - 1.003 0.251
X, - 0.786 1.355 0.186
X, 0.146 0.143 0.145
X, -0.673 1.062 0.115
Xg - 1.300 0.232 - 0.604
X, - 1.017 - 0.959 - 0.991
X5 - 0.663 - 1.901 - 1.225
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Tab. 5 Total and average scores of three groups of experts

PR L [ s e e il AV B HTBA 1 A HHATBA 2
N ISUEEPN) T4 B3 N) T4 B3 A) T4
VES 445 5.9 323 4.69 367 4.95
EY) 421 5.74 356 4.73 324 4.68
VEX 378 5.15 284 4.21 265 4.17
LEY 489 6.23 375 4.93 383 5.12
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