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Abstract

This study proposes a model of computer-aided form development based on the concept of
shape grammars. In addition to the introductory and conclusive sections, the paper has three
other major parts, including shape analysis of coffee cups, a proposal of a model of shape
generation, and its expanded applications. In the analysis section, the shapes of 108 coffee
cups are analyzed and decomposed into major components. Features of the components are
then measured, ranges of variations are determined, and a stereotype of the coffee cups
represented by the average shape is then generated. From there, a grammar for coffee cup
generation is defined and a three-stage model of coffee cup form development is proposed.
The first stage uses the grammar rules to generate various coffee cups and the screening
modules in the second stage select the various forms according to predetermined criteria. The
third stage presents the chosen coffee cups with a 3D computer model so that users can
evaluate, modify, or further develop them. To expand the application, rules for generating
surface pattern designs are also suggested. Finally, the feasibility of extending this into a
general system for building all types of containers is also discussed. The proposed model is
considered a useful tool and its principles also can be applied in developing various types of
products.

Keyword: shape grammar, coffee cup, form design and development, computer-aided design
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