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Abstract

This paper reports a visualizing methodology of magnetic field vector distributions and its applications. The
vector fields are visualized as the color images by projecting the X, y, and z components in each of the vectors
to the red, green, and blue components of light, respectively. However, this visualizing methodology of vector
fields has a problem that the visualized images always depend on the reference coordinate system. To
overcome this difficulty, we have focused on the current distributions that are the magnetic field source. As a
result, we propose a deciding methodology of reference coordinate system of magnetic field vector
visualization along with current vector distribution. Thus, the magnetic field vector distributions on the
reference coordinate system can be uniquely visualized. Further, we propose one of the reversible visualizing
methodologies that make it possible to recover vector field from visualized color images, exactly.

As an application of the visualizing methodology of magnetic vector field, we apply an image cognition
method to the visualized magnetic vector fields in order to carry out the machine diagnosis of electric circuits.
As a result, we have confirmed that our machine diagnosis/inspection may be practically employed at the

electric circuit inspection workshop in the plants.
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Fig.1 Magnetic Field Vector Distributions and Its Each Components
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Fig.2 Visualizing Methodology of Magnetic Field Vector Distributions
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Fig.5 Visualized Image of Magnetic Field Vector Distributions 2
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Fig.6 Current Vector Distributions by Rotation of Magnetic Field Vector z Component
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Fig.18 Examples of Image Eigen Patterns
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Fig.20 Examples of Database Images (Original Coordinate)
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Fig.21 Examples of Tested Images (Original Coordinate)
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Fig.22 Cognition Result (Original Coordinate)
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Fig.24 Examples of Tested Images (Reference Coordinate)
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Fig.25 Cognition Result (Reference Coordinate)
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Fig.26 Examples of Database Images (Original Coordinate)
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Fig.27 Examples of Tested Images (Original Coordinate)
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Fig.30 Examples of Tested Images (Reference Coordinate)
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(b) Triangle Type Coil
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(c) Rectangle Te Coil

Fig.32 Experimental

Tablel Specifications of Search Coil

(d) Search Coil
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Number of Turns

0.2 [mm]

5 [mm]
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Fig.33 Database Images
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