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Abstract

This paper proposes an image processing approach for analyzing the magnetic domain behavior by means of
image Helmholtz equation. According to our methodology, any magnetized domain states can be visualized as one
of the animation frames from the finite number of scanning electron microscope (SEM) images. The microscopic
magnetic domain behavior as well as macroscopic magnetization process are analyzed based on our image
Helmholtz equation described in this paper. The state transition matrices derived from a series of distinct SEM
images correspond to the Preisach's density functions. Thereby, the magnetic domain dynamics can be visualized as
one of the animations.

In this paper, we apply our methodology to magnetic domain SEM images of a grain-oriented electrical steel. As a
result, we have succeeded in clarifying and visualizing the iron loss generation mechanism.
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