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Robust aesthetic design for customers with divers kanei
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In this study, a robust optimal design method based on fuzzy clustering, the

Taguchi method, and a multi-objective genetic algorithm was proposed to generate product aesthetics

that satisfy all customers even if their Kansei is diverse. In the case study, the proposed method
was applied to a design of a car front face for 100 subjects. The results shows that the proposed
method can generate the design that was highly preferred by all customers while minimizing the
variation of preference among customers.
The applicability of deep learning in Kansei engineering was also investigated, and it was shown
that deep learning can learn and infer the relationships between product aesthetics and customer
preferences, and can analyze the reasons for customer preferences.



Differential
[4]
(€Y)
2

€Y

@
CNN
CNN

@

100

(1102131

CNN

CAM

SD

Semantic



€y

100
1 X y
1 2
7 1
8
o &
¢ Bn
0 % . n
4 & 4 .
° nﬂ“ﬁaét »
2 =]
3 o W40 o
H o [} " & o
o o] -
i .' ..‘&) A
& % "ok a | IPEETS
. - ™ 55242
4 B oA g:ﬁzﬁs
P 55244
o 09 4 A 27 A%5
& S b4 A O #32%s
b4 + FFRAET
A A SFAEE
8 A &b FFA%E0
i A #7AEL0
A |
-10
- -20 -10 0 10 20
F1ERS
1
1 X y
2
1 3
1 .'
2 .
iy
0
5 :
e i -
o O
i . I "
] 1 3 1 L] L} v L[]
e

100

10



@

[1]
[2]
[3]
[4]
[5]

5000 or 2

CNN

1 3 CNN

CNN 2

5000 5000

1 0.806 0.858 0.833
2 0.648 0.33 0.496
3 0.823 0.949 0.853

CAM 1 Grad-CAM[5] Grad-CAM
CNN
4  Grad-CAM

CAM

4  Grad-CAM

70 (694) 2004 pp.1802-1809
Hsiao, S.W., Huang, H.C., A neural network based approach for product form design,
Design Studies, 23 (1), 2002, 67-84.

11 (1) 2012 pp.17-26

6 (2) 2006 pp.27-32
Selvaraju, R R., Das, A., Vedantam, R., Parikh, D., Batra, D.: Grad-CAM: Why did
you say that? Visual Explanations from Deep Networks via Gradient-based
Localization, International Journal of Computer Vision, 128, 2016, 336-359.



Masakazu Kobayashi 174

Multi-objective Aesthetic Design Optimization for Minimizing the Effect of Variation in 2020
Customer Kansei

Computer-Aided Design and Applications 690-698

DOl
10.14733/cadaps.2020.690-698

Masakazu Kobayashi, Fumi Shibata 16(1)

Reuse of Kansei Evaluation Results for the Aesthetic Design of Different Types of Products 2019

Computer-Aided Design and Applications 150-160
DOI

10.14733/cadconfP.2018.16-20

Design 2019

2019

Masakazu Kobayashi

Optimization of similarity indices among aesthetic elements for the recommendation system based on the evaluation history of
various types of products

13th World Congress of Structural and Multidisciplinary Optimization

2019




2018 OPTIS2018

2018

Masakazu Kobayashi

Optimal design of product aesthetics considering variation of customers® kanesi

The Asian Congress of Structural and Multidisciplinary Optimization 2018

2018




