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Optimal Shape Design of Space Truss Structure using Topology Optimization and
Cellular Automata Model
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Abstract

It is important to design the optimal shape in the initial process because the influences on the design and construction are large
according to the shape and pattern of spatial structures. However, the existing optimal shape designs for spatial structure are
performed by the designer’s intuition and experiences. Therefore, this study proposes the integrated process using the topology
optimization and cellular automata model. First, the initial optimal shapes are obtained by using the topology optimization, and then
the spatial truss structural patterns are created through the application of cellular automata rules. Finally, the optimal shapes to
satisfy the various design conditions are generated by the structural analysis and size optimization.

Keywords : morphogenesis, topology optimization, cellular automata, space truss structure
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