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Data Mining for Multi-Objective Optimization Using Rough Sets
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Shigeru Obayashi, Institute of Fluid Science, Tohoku University, Katahira 2-1-1, Aobaku, Sendai, Japan

Data mining technique based on Rough Set theory has been applied to non-dominated solutions obtained from
four-objective optimization for supersonic wing design. To reveal design tradeoffs, multiobjective optimization was
performed by using Evolutionary Algorithms. High dimensional data (design variables and the corresponding objective
function values) are mapped onto the two-dimensional Self-Organizing Map (SOM) where global tradeoffs are
visualized. The rule sets are derived by Rough Set theory so as to determine the importance of design variables

corresponding to the clusters obtained from SOM.
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dv1([0.30, 0.50)) AND dv4([0.90, *)) => Cluster(C2)

dv3([0.98, *)) AND dv56([0.54, 0.74)) => Cluster(C2)

dv3([0.98, *)) AND dv6([0.16, 0.25)) => Cluster(C2)

dv34([*, 0.15)) AND dv49([0.41, 0.59)) => Cluster(C2)

dv2([0.80, *)) AND dv18([*, 0.10)) => Cluster(C2)

dv11([0.89, *)) AND dv21([0.67, *)) => Cluster(C2)

dv1([0.50, 0.62)) AND dv3([0.98, *)) => Cluster(C2)

dv4([0.90, *)) AND dv5([0.09, 0.21)) => Cluster(C2)

dv2(

0.80, *)) AND dv17([0.12, 0.23)) AND dv49([0.41, 0.59)) => Cluster(C2)

dv2(

0.80, *)) AND dv63([0.36, 0.58)) => Cluster(C2)
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dv1([0.30, 0.50)) AND dv2([0.80, *)) AND dv49([0.41, 0.59)) => Cluster(C2)

dv2([0.80, *)) AND dv3([0.98, *)) AND dv34([*, 0.15)) => Cluster(C2)

dv4([*, 0.33)) AND dv6([*, 0.16)) AND dv48([*, 0.31)) => Cluster(C3)

dv3([*, 0.57)) AND dv5([*, 0.05)) AND dv35([0.85, *)) => Cluster(C3)

dv3([*, 0.57)) AND dv6([*, 0.16)) AND dv62([0.37, 0.50)) => Cluster(C3)

dv1([0.62, *)) AND dv5([*, 0.05)) AND dv35([0.85, *)) => Cluster(C3)

dv2([*, 0.47)) AND dv41([*, 0.25)) => Cluster(C7)

dv5([0.21, *)) AND dv6([0.41, *)) AND dv41([*, 0.25)) => Cluster(C7)
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