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Interactive fuzzy robust optimization design and its application

ZHANG Xu", SUN Wei, XU Huan-wei, DONG Rong-mei

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: The conflictive and fuzzy coupling relationships between product quality and tolerances of
design variables always bring out the deviation between optimization results and design intention to a
certain extent. Considering the fuzzy subjective and objective factors, which exist in engineering
robust design problem, a fuzzy robust optimization model based on tolerance objectives is established
using interval weighted coefficient method. Physical programming is used to describe the designers’
progressive preference. A Pareto design set is obtained by controlling the interval weighted
coefficients. A map from Pareto designs to their corresponding evaluation value is established using
compromise programming. An interactive decision-making is carried out through improving the
progressive preference by the tradeoff of the conflictive degree between objectives. The given

numerical example illustrates that the proposed method can get the optimal solution which satisfies the

subjective and objective uncertainties of robust design requirements.

Key words: fuzzy robust optimal design; tolerance; interactive decision-making; physical

programming



