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Abstract 
Handling multidisciplinary responses during structural topology optimization is important 
to a field that has grown rapidly in the last decade, spurred by additive manufacturing 
and 3D printing. The cellular division method for topological design is more general than 
conventional optimality criterion methods used most often in industrial structural 
topology design; however, it is a discrete approach that is daunting due to the curse of 
dimensionality. The innovative approach presented here formulates the design problem 
as a more tractable gradient-based one that exploits a new two-point topological 
derivative. Results are presented for benchmark test cases using the multi-fidelity 
approach using two-point topological derivatives to drive cellular development.  
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