Design Technology Based on Symbolic Computation
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Abstract

A wide variety of problems arising in the fields of science and engineering, such as design
problems in monozukuri (manufacturing), can be formulated as constraint-solving or
optimization problems. Currently, most technologies for constraint solving and
optimization are based on numerical computation. Unfortunately, it has turned out that
many important practical problems cannot be reduced to non-convex optimization problems.
In general, non-convex problems cannot be reliably solved by numerical optimization
techniques. Thus, making progress in solving non-convex optimization problems has a
significant impact on those applied areas. This paper presents an algebraic approach for
parametric optimization which can be utilized for non-convex design problems. First, we
introduce the symbolic optimization method based on quantifier elimination (QE). Second,
we extend this symbolic method to design a robust control system which satisfies multiple
specifications. Finally, we show the application of this method to shape optimization in
magnetic head for HDD design.
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Fig.1-Feature of design flow based on symbolic computation.
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