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Image Governing Equations and Its Application to Vector Fields

Hisashi Endo, Student Member, Seiji Hayano, Member, Yoshifuru Saito, Member, Tosiyasu L. Kunii,

Non-member (Hosei University)

A novel image processing methodology based on the field theory is proposed to visualize the electromagnetic

vector fields as well as any other vector fields. The key idea of our method is that an image is regarded as a

potential field. Consequently, any images can be represented by differential equations. In the static image,

the images with any resolutions can be obtained by solving for the Poisson type partial differential equations.

As an application, our method is applied to the practically experimented magnetic field distributing around

a DC/DC converter.
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Fig.1. Original image (128x 128 pixels) and con-
trast bar.
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Fig.2. (a) Vector distribution by gradient opera-
tion to an image, (b) the sketch obtained from (a).
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Fig.3. Differentiation and integration of an image

data. (a) source density distribution, (b) recovered
image.

(a) BFHEEE (% (64x64 B F%) (b) ER SN -5 WG EEE %

(128x128 W ¥)

X4 My hERIC L 2 EREEEROERK

Fig.4. High-resolution image generation by means
of differential equation.
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Fig.5. Color image, its RGB and source density
components.
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Fig.6. Visualization of vector field.
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Fig.7. Magnetic field vector distribution over a
DC / DC converter.
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Fig.8. Relationship between the correlation coef-
ficient and image data resolution.
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Fig.10. Recovered vector fields.
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ones (left column).
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