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Construction of Multi-dimensional Perception KE Model in Product Modeling Design

ZHOU Qing-yan, HE Li-li, ZHENG Jun-Hong
(Zhejiang University of Technology, Hangzhou 310018, China)

ABSTRACT: The work aims to propose the KE model for multi-dimensional perception to solve the problem of improv-
ing the practical value of the product form design stage when fully expressing the emotional needs of consumers and the
results of transforming consumers' needs into product design elements. Firstly, the semantic difference method (SD) and
principal component analysis were used to construct consumer emotion cognitive space. Then, multi-sensory
multi-dimensional feature deconstruction method was used to obtain the multi-dimensional modeling feature space. On
this basis, the contribution rate was analyzed by partial least square method, the mapping relation between
multi-dimensional modeling feature space and emotional cognitive space was established, and the corresponding product
design elements under different emotions were obtained. The proposed KE model is used to obtain the mapping relation
between modeling feature elements and perceptual image words in product design, which solves the problem that the
emotional needs of the one-dimensional KE model are not comprehensive, and recommends key design elements of
product design to related enterprises and designers.

KEY WORDS: KE model; semantic difference method (SD); principal component analysis; multi-dimensional percep-
tion; feature deconstruction; partial least squares
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Tab.1

Initial image vocabulary pair

a2 TR X P A X P A X a2 A X e A X
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Fig.1 Clustering tree diagram of image vocabulary pairs
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Tab.2 The distance from image vocabulary
pair to clustering geometry center

RE  WILHFE y= A KIbO) s
3 BAA—T5H (E/P) 0.143 39
24 BHE—IAR(E) 0.063 24
4 HI B—f&%(E) 0.191 78
1 22 = AE—1ESU(E) 0.174 82
7 ST —AEME(N/A)  0.161 63
21 FsJ 1 —a B (E) 0.116 04
2 SR A —Bi AL (P) 0.154 20
12 fij i —5 Z%(E) 0.305 29
13 M —FNE () 0.240 98
14 A — 38 (E/A) 0.198 15
2 20 5k J1—F-IR (E) 0.167 03
8 ML —R MR (E) 0.250 97
1 TR —KAR(A) 0.166 25
6 SEI—E IR (P) 0.224 61
15 FmE—4 A 0476 12
3 19 TAR—RE W) (P) 0.174 43
9 7 [ — i 55 (P) 0.117 70
5 I % —HLRE(A) 0.270 84
16 BH—IET(A) 0.253 34
11 HHE—2RE(P) 0.207 82
23 ] & — TP (E) 0.197 08
4 10 NHE—HLI(P) 0.084 42
17 BAb—Lb(N/A) - 0.197 15
18 AA—LNHE(P) 0.210 07
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Fig.2 Deconstruction of product features
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Tab.3 "Unique attributes" deconstruction coding and design variable values
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Tab.4 '"Comprehensive attributes' deconstruction coding and design variable values
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coding and design variable values
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Tab.6 Top 10 design variables for contribution rate
corresponding to each image vocabulary
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