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A Decomposition Algorithm for Convex Structuring Elements in
Morphological Operation

Syng Yup Ohn

Abstract

The decomposition of a structuring element for a morphological operation reduces
the amount of the computation required for executing the operation. In this paper, we
present a new technique for the decomposition of convex structuring elements for
morphological operations. We formulated the linear constraints for the decomposition
of a convex polygon in discrete space, then the constraints are applied to the
decomposition of a convex structuring element. Also, a cost function is introduced to
represent the optimal criteria for decomposition. We use linear integer programming
technique to find the combination of basis structuring elements which minimizes the
amount of the computation required for executing the morphological operation.
Formulating different cost functions for different implementation methods and
computer architectures, we can determine the optimal decompositions which
guarantee the minimal amounts of computation on different computing environment.

Key Words: morphological operation, structuring element, decomposition, optimization
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