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Product Texture Harmony Design Model Based on Kansei Engineering

QIAO Xian-ling, YU Xiao-qing, LI Yang, HU Zhi-gang
(Shaanxi University of Science and Technology, Xi’ an 710021, China)

ABSTRACT: A product texture harmony design model was built based on the kansei engineering and the BP neural network.
The representative kansei words that were most suitable to describe the texture were selected by multidimensional scaling analy-
sis and cluster analysis. Through statistical analysis, texture harmony space was determined with degree of transparency, gloss,
roughness and other disaggregated classifications as elements. Texture space characteristic value and kansei appraisal value of
sample were obtained through texture harmony experiment. Finally the texture harmony design BP model was worked out based
on the kansei image via BP neural network tools box of MATLAB, and then the sample was redesigned and verified to demon-
strate the reliability of the model. The model provides the theory and algorithm basis for the subsequent computer-assisted tex-
ture harmony design system, and also improves the success rate of product design.
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Fig.1 Mapping from product texture image space to product tex-
ture harmony space
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Fig.2 Research process
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Tab. 1 Characteristic quantity of texture harmony space of 10 samples

KA Jo SRR NS (AR R B
T 7 T11 T12 T13 T21 T22 T23 T31 T32 T33
1. 00 0. 00 0.00
1 J\ 0. 00 0. 00 0.00
0. 80 0. 00 0. 20
2 “\ 0.72 0. 60 0.80
: 0.72 0. 40 0. 80
: B\ 0. 52 0. 80 0. 60
0. 40 0. 80 0. 40
! m 0. 80 0. 20 0. 40
0. 40 0. 20 0. 60
° '\ 0.72 0. 80 1. 00
. 0. 40 0. 60 0.00
6 '\ 0. 52 0. 60 0. 60
0. 32 1. 00 0. 80
! '\ 0. 00 0. 40 0. 20
0. 08 0. 40 0. 00
s D 0. 52 1. 00 0. 80
0. 08 0. 20 0. 00
J n\ 0.72 0. 40 0. 60
» 0. 00 0. 00 0. 00
10 D 0.08 0. 20 0. 20
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Tab. 2 Characteristic quantity of texture harmony space and
perceptual evaluation date of 10 samples

FEA RS [ %ﬁg
1 1.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.80 0.00 020 0.72 0.60 0.80 0.14
3 0.72 0.40 0.80 0.52 0.80 0.60 0.26
4 040 0.80 040 0.08 0.20 0.40 0.36
5 040 020 0.60 0.72 0.80 1.00 0.47
6 040 0.60 0.00 0.52 0.60 0.60 0.59
7 0.32 1.00 0.80 0.00 0.40 0.20 0.64
8 0.08 0.40 0.00 0.52 1.00 0.80 0.88
9 0.08 0.20 0.00 0.72 0.40 0.60 0.78
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Fig.3 Training results
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Tab. 3 Characteristic quantity of texture harmony space and
perceptual evaluation date of 5 test samples

FEk RIS St %ﬁg
1 0.80 1.00 050 0.08 0.20 0.20 0.32
2 0.00 0.60 0.00 0.32 0.60 0.60 0.88
3 0.40 0.00 020 0.32 1.00 0.80 0.61
4 0.72 020 040 0.32 040 0.40 0.45
5 0.08 1.00 0.50 0.08 0.00 0.00 0.96
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Fig.4 Error curve chart
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