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Mathematical morphology clarifies what we must compute in binary digital image analysis. The theory, however,
does not clarify how to compute set theoretical operations for shape analysis. This paper first introduces a functional
programming language for morphological operation by describing set theoretical operations of binary morpholégy as
functions from lists to lists. Furthermore, we extend the method of the classical binary mathematical morphology to
gray-scale digital images. Since each level of quantized gray-scale determines a set of points on the plane, we describe
a quantized gray-scale digital image as a set of binary digital images. Moreover, we also introduce algorithms to
derive the connected graph and the comprehension tree of connected components of gray-scale images through the
morphological expression of gray-scale images and functional expressions of set theoretical operations.
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