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Abstract
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This research has three objectives. Firstly, a multi-grid design approach for
optimization of structural topology optimization is proposed. This idea proposed for
solving a problem about grid or ground element resolution in structural topology
optimization, which can help the designer to choose the best grid resolution at same
time with finding the topology optimization. The design processes can be fulfilled by
using multiple resolutions of ground elements, which is called a multi-grid approach.
Secondly, an opposite-based multiobjective population-based incremental learning
(OMPBIL) is proposed for comparison with the original multiobjective population-based
incremental learning (MPBIL). Multiobjective design problems with single-grid and multi-
grid design variables are then posed and tackled by OMPBIL and MPBIL. Four
multiobjective problems, having design objectives like structural compliance, natural
frequency and mass, and subjected to constraints on stress, etc., are proposed for
performance testing. It is found OMPBIL in combination with a multi-grid design
approach is the best new design strategy. Finally, the new OMPBIL and Multi-grid
approach is proposed to design a morphing aircraft wing, which also gives very good

results.
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