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Reconstruction of Image of 3-Dimensional Shape of Minute Parts Based on Genetic Algorithm
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Abstract

The purpose of this study is to reconstruct the shape of minute 3-dimensional objects in a com-
puter. The reconstruction is performed by aligning the shapes of a minute object detected from vari-
ous angles. In this study, an object of under 400 um was detected with a confocal microscope. A
genetic algorithm was applied in order to align the shapes detected from different angles and recon-
struct the complete 3-dimensional object. The use of a genetic algorithm makes it necessary to define
“fitness for the environment.” In this case, distance between a pair of shapes was defined as fitness;
alignment was performed so as to minimize the distance. Experiments have shown that with our
methodology alignment precision is equal to or less than 2/100 pixels for rotation, and zero pixels for
the x, y and z directions.
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