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ABSTRACT

There is currently a shift in manufacturing from mass-production of functional products to
small-sized production of high aesthetic value-added products. This phenomenon indicates that
nowadays customers consider products not only in terms of their functionality but also their
aesthetics. Unfortunately, customers’ aesthetic values are often influenced by their emotions. In
addition, emotion is something that cannot be quantified easily, because it is something that is
vague and often fluctuates over time. This shows that due to the inconsistency in customers’
emotions, it is difficult for designers to extract product image. As a result, quantification of
customers’ emotions into understandable design elements becomes inappropriate and incorrect.
In this study, this dissertation presents a methodology for a robust design method for assisting
designers in enhancing the feeling quality of aesthetic products by accommodating
inconsistencies in customers’ emotions. This method utilizes the robustness principles of the
Taguchi method. The robustness of the Taguchi method is applied for quantitatively analyzing
the robustness of an aesthetic design solution which is applied in this study to the design of
PET bottle shapes. Due to the different characteristics of the data, the Taguchi S/N ratio is
inappropriate when applied to aesthetic design. This study also proposes a novel S/N ratio
formula for aesthetic design. The study confirms the effectiveness and robustness of the novel
S/N ratio formula in the robust design method for aesthetic design.

In addition, due to the strong demand for high aesthetic products in the market, the proposed
robust design must also have a relatively short production time. The current CAD technology
focuses on the functional elements of a product, and therefore it is difficult for designers to
externalize their feelings during the product development stage in CAD. To address this issue,
the study also proposes a step-by-step method to integrate the proposed robust design method
in a commercial CAD. Several evaluation methods are also proposed to evaluate the
performance of the generated aesthetic PET bottle models. A new system is developed for
commercial CAD to provide design automation for aesthetic PET bottle model generation. The
system is equipped with evaluation features to analyze the performance of the generated
aesthetic PET bottle models.

The developed CAD system, automation of aesthetic PET bottle generation, and evaluation
have all been tested to generate an aesthetic PET bottle model that satisfies the designer’s
aesthetic intentions. The automation mode effectively reduces the lead-time, as well as
human-related failures, which are common during manual design. Experiment validation with
the generated aesthetic PET bottle model was carried out to confirm the effectiveness of the
evaluation method, with positive results.
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