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Abstract: In this speech, we will give recent research trend of topological shape optimization 
using level set methods. The major focus is the systematic computational design of structures, 
mechanisms and materials using advanced level-set methods. This lecturer will include three parts: 
(1) Introduction to recent development of structural topology optimization, (2) topological shape 
optimization of structures using implicit dynamic surfaces: level-set methods, (3) a powerful 
parametric level set method for topological shape optimization problems, which can effectively 
retain the advantages of the standard level-set method, while overcoming the unfavorable numerical 
issues. The unique characteristics of the level-set based topological shape optimization methods will 
be discussed, and a future perspective and prospects in this area is also included. Several benchmark 
numerical examples are used to demonstrate the effectiveness of the level-set based methods.   
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