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In this paper, we discuss roles of abduction in synthesis for design. Synthesis is one of the most typical synthesis processes
but not well investigated yet. Assuming synthesis for design is abduction, we explicate its characteristics. Although many
researchers in computer science defined abduction in logical inference, there is a common problem, i.e., they assumed that
knowledge is perfect. Peirce’s abduction should not assume “perfect” knowledge, rather imperfect knowledge is necessary
condition to realize abduction. Abduction is to expand or to revise imperfect knowledge by bridging an observed fact and the
existing knowledge. Since knowledge is divided into many domain knowledge in engineering, abduction for design is to treat
imperfectness of inter-domain knowledge and domain knowledge. We re-organize our work with this perspective, i.e,
integration of design experience and superposition of concepts are abduction with completeness of domain knowledge and
incompleteness of inter-domain knowledge, and circumscription and model-based abduction are that with incompleteness of
domain knowledge and completeness of inter-domain knowledge. The whole discussion leads a new conclusion for synthesis;
synthesis for design is integration of knowledge or domain theories so that iteration of abduction can evolve knowledge.
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