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Mesh Optimization of 3D Surface by Evolutionary Computation
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We use evolutionary computation to approximate a human facial 3D image by a triangular
mesh. The approximation problem is to locate a limited number of the node points in such
a way that the mesh approximates the facial surface as well as possible. Two evolutionary
algorithms are considered and compared. One algorithm selects and reproduces node points
according to the approximation error of each triangle in a single triangulation. The other is
genetic algorithm in which a set of different triangulations is regarded as a population. We
also use the former algorithm to adapt the mesh to a changing facial expression. We expect
that such evolutionary computation can be used in other engineering fields that share a similar
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approximation problem.
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Fig.1 3D face image (Venus figure).
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Fig.2 Spreading the facial surface over R2.
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Fig.3 Delaunay triangulation.
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Fig.4 Error evaluation.
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Fig.5 (a) Mutation, (b) Crossover (horizontal case).
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Fig.6 (a) Decimation, (b) Reproduction.
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(a) Test data, (b) Point location by GA, (c¢) Point
location by selection-reproduction.
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Fig.8 (a) Generational error change in GA (for best indi-
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