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Effect of phase-controlled fractional integral on image processing
—Preliminary study on the filter function—

Jun Uozumi *

Abstract

Phase-controlled fractional integral is introduced as an extension of the fractional differintegral
and is applied to a simple binary image. In this integral, the phase of the frequency filter func-
tion for integration is controlled by newly introduced parameters of a relative phase coefficient
and a total phase coefficient which modify the phase of the filter function. The former controls
how the phase increases with an increase in the order of the integral, while the latter determines
the phase value independently of the integral order. In the case of fractional integrals, there is an
uncertainty in the phase factor of the filter function at the origin, which is not the case with frac-
tional derivatives. To see the effect of this uncertainty on integrated images, three different types
of the phase value are examined, and it is shown that the simplest type of fixing the phase to
zero provides the most satisfactory results.
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