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 In order to satisfy the high speed, economic viability and environmental compatibility requirements, a thin 
wing structure plays a key role in the Super Sonic Transportation (SST). In general, it is difficult to apply the 
torque box structure that is usually used subsonic airplane to SST, because SST has not enough space. Instead of 
torque box structure, a lug structure that connects the body and the main wing is necessary with the multi-spar 
structure. Since lug structure is subjected to many loadings that have uncertainty such as magnitude and 
direction of loading caused by aeroelastic forces, design to account for uncertainty should thus be employed. 
 Topology optimization was used this kind of structure design problem to find the optimal structure lay-out 
within a design domain. However, if there is no considering loading uncertainty in topology optimization, 
optimal solutions may be unstable even under small loading uncertainty. For the loading uncertainties, several 
robust topology optimization approaches have been proposed, for instance, worst case design and methods for 
approximating probabilistic uncertainties to calculate expected performance. These approaches usually 
transform probabilistic problem into the multi-loadcase model. After that, robust optimization with 
multi-loadcase model is optimized using a minimax method or the expected compliance model. These 
approaches basically based on the compliance minimization problem of the multi-loadcase. This implies that a 
robust solution is the part of the Pareto-solutions of the multi-loadcase problem. Thus, in this study, robust 
topology is explored in the Pareto-solutions obtained from the compliance minimization problem of the 
multi-loadcase. Moreover, it is necessary to approach to robust topology optimization as the Multi-Objective 
Optimization Problem (MOOP). Therefore, it is important to determine the final robust solution from many 
candidates such as Pareto-solutions. It is also necessary that some useful information is adequately provided to 
explore the final decision. In robust topology optimization problem, relations between topology and each 
loadcase, as well as trade-off relations between each loadcase and robustness performance are useful 
information. This information will be useful to understand some characteristics of each robust topology. 
 For this background, this study objective is to obtain as possible as various and complete Pareto-optimal 
solutions in the multi-loadcase problem of topology optimization using Multi-Objective Genetic Algorithm 
(MOGA), and to perform the Data mining for the design of the lug structure by using Self-Organizing Map 
(SOM). Moreover, to improve the efficiency of the genetic algorithms which was used for robust topology 
optimization, Elite-initial solutions method was proposed and verified. After that, the proposed method was 
applied to the lug structure of the supersonic transportation for the robust topology optimization with 
considering loadings uncertainties. 
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