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December 14, 2016

Abstract

The concept of a mapping, which takes its values in an infinite-
dimensional functional space, has been studied by the mathematical
community since the third decade of the last century. This effort has
produced a range of important contributions, many of which have al-
ready made their way to applied sciences, where they have been suc-
cessfully used to facilitate numerous practical applications across vari-
ous fields. Surprisingly enough, one particular field, which could have
benefited from the above contributions to a much greater extent, still
relies on finite-dimensional models and approximations, thus missing
out on numerous advantages offered through adopting a more general
framework. This field is image processing, which is in the focus of
this study. In particular, in this paper, we introduce an alternative
approach to the analysis of multidimensional imagery data based on
the mathematical theory of function-valued mappings. In addition to
extending various tools of standard functional calculus, we generalize
the notions of Fourier and fractal transforms, followed by their appli-
cation to processing of multispectral imaging data. Some applications
and future extensions of this work are discussed as well.
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