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Optimization of Structual Shape Using Artificial Life
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This paper presents a method for the shape optimization of plane structures by cellular automaton. The
cellular automaton is one of the methods of based on the artificial life(Alife). In our method, the structure
discretized into square elements is analyzed by a finite-element method and the elements are detached and
attached on the structure according to the local rule based on a cellular automaton step by step. The
elements are called “cells” in cellular automata. Each cell changes its value — “dead" and “live,” sensing
the mechanical condition around the cell under an allowable stress. To show the performance of the
proposed method, numerical calculations are carried out. In the numerical calculations, the structural
shapes with minimum structural weight of two-dimensional cantilevers (or planes) are generated.
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Fig.1 Grid of Cell
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Fig.2 Cantilever divided into Cells
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Fig.3 Cantilever loaded a point force |
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Fig.4 Model of Cantilever
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