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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 (128x128 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.
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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.

R, G, B LML) ORI GMT LI ENTE S, T4
bh, W5(c)DLHichT—EigiE, 3BOE /7 OEE
POHRIN TS, LoT, BHLHT—HEENZES
BRI, 3SBOMILART Y XL LS,

2
=V*Ucolor = Ocolor, color = R,G,B

77— B{ED RGB &AL T (4) RExERT
Br, [ 5(d)\ZRT L9 RGB RSNV —AF ¥
TA-F/OLNDL, TNOLDYV—AF> Vv F 14— HWT,
E{gEOXE R ZHE, RGB AT 52 L TH 5(b) iZ
RYEREGFFON S, [ 5(a) & (b) & OHBFEEIL
Lezy, T/ 70EEOHELFKIC (7) RO 2>
Z EATHIBAL 7z,

3. EBMRIGBHEOLH

(3-1) NIMANF—20ERL 2BTHE/EE
WEFELEBRRSABITCHT 272010, FKHFXTIE
HT—EESHD IEETHE RGB O 3IETIITEEN
AILIWEHLT, RIMVTA—=NVED 2, y, 2 BEXK



(a) RZ VT 4~ F (b) RGB 71 7—i2 & A A #i1t

g (16x16 E#)

() XTIV TA—NED z,y, 2z BT

M6 ~NrbN7 14—V NDIHEIL
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 =. Relationship between the correlation coef-
ficient and image data resolution.
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Fig.9. Generation of high-resolution magnetic
field distributions (right column) from low-resolution
ones (left column).

1094

(a) HTERES T 32x 32 {b) 16X 16 # 5 32x32

%
5

9

(c) Bx8 "5 32x32 (d) 4x4 A5 32%32

10 BHEIN/ N7 MLVT 4= F

Fig. 10. Recovered vector fields.
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[ig. 11.  Generation of the higher resolution mag-

netic field distributions from a measured magnetic

field vector distribution in Fig.9(a).
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