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NO. g(x) S/N N(x) g(x) S/N N(x) g(x) SN N(kx) gx) S/N Nx) gx) SN Nx gx) SN Nx)
1 2.87 9.15 0.541 4.49 13.04 0.772 4.51 13.09 0.774 3.42 10.69 0.632 3.56 11.02 0.652 5.20 14.32 0.847
2 3.80 11.60 0.686 3.62 11.18 0.661 4.00 12.04 0.712 3.42 10.69 0.632 3.11 9.86 0.583 3.40 10.63 0.629
3 413 12.33 0.729 3.93 11.90 0.704 4.33 12.74 0.754 3.47 10.80 0.639 3.58 11.07 0.655 4.13 12.33 0.729
4 4331274 0.754 2.87 9.15 0.541 2.60 8.30 0.491 222 694 0.410 1.87 5.42 0.321 2.29 7.19 0.426
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Abstract

Aesthetic feeling elicited by the form of a product has been a critical determinant of its
purchase by consumers. Previous studies on product aesthetics focused on how to improve aesthetics
quality using a single criterion for evaluation. However, the multidimensional nature of aesthetic
experience has made the optimization of aesthetic quality a multiple criteria decision-making problem.
Hence, previous studies have neglected the difference in consumers’ assessment of aesthetic quality.
In this paper, a robust design approach combining grey relational analysis and Taguchi method is
employed to maximize aesthetic quality taking into consideration multiple criteria for improving
aesthetic quality as well as individual variation in aesthetic assessment. In this approach, grey
relational analysis developed from the grey system theory is adopted to derive the overall
performance index for multiple criteria and to solve the conflict of multi-response quality
characteristic problems. A grey relational grade obtained from the grey relational analysis is used as
the performance index in Taguchi method. Then, the parameter design proposed by Taguchi method
is employed to determine the optimized design. The case study of a mobile phone is presented to
illustrate and verify the feasibility of this approach. First, focus group and fuzzy AHP were held by
experts to determine the multiple criteria and their weights. The grey-based Taguchi method is then
employed to find the optimal design parameter setting by analyzing the relationship between the form
elements and the aesthetic quality performance. Experimental results confirm that the optimized
design of multiple aesthetic criteria characteristics has a superior performance on maximizing the
quality and minimizing the variation of overall performance. The aesthetic quality of product form
can be improved effectively using this approach.

Keywords: Product design, Aesthetics, Taguchi method, Multi-response problem, Grey relational
analysis, Fuzzy AHP
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