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A Method of Image Processing and Its Application to Magnetodynamic Fields

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

Non-member (Hosei University)

Dynamic images such as computer graphics animation, moving things captured by video camera are always

composed of several images as frames. This paper proposes one of the mathematical formulations for such

animations. The key idea of our formulation is that each of the pixels representing an image is regarded as a

kind of potentials in vector fields. Based on the vector calculus in classical physics, any static and dynamic

images can be represented by the Poisson- and Helmholtz- type partial differential equations, respectively.

This makes it possible to handle any images as analytical and continuous quantity even though these are

given in terms of the discrete ones.

Further, it is clarified that the animation technology is closely related with the simulation one. In the

present paper, we carry out one of the simulations for magnetodynamic fields in ferro-magnetic material to

show the relationship between the animation and simulation methodologies. As a result, it is demonstrated

that our animation methodology reproduces the simulated magnetodynamic fields. Thus, it is found that

our approach has versatile capability for analyzing the electric and electronic devices.
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tial image, (b) final image.

(2:2) BONESROZESERX 1HOT/7UEE
P2RJTAHNS—7 4 —VF U LAt Er0OREE,
SHIRBUEENCEBD I T I Ty BRSNS, H
BMETIE, BRTF-5II0T5575 07 Vi, EEN
CEETLY -7y 0Ly V%M AFEL L TLE
ZAWLRTWAEH O, BERMEIIBTLEI TSV TV
i, 71— VFETHBY—ATFY 51—, Tibb, &
MEEEROLEETHD, SO DS, BHEBZOE
EAERIE (1) KORT7 Vv v FRRXTH 5,

2 2
wU—Z€+%%

CZT, o, EROV—ARTFTY YT 4—TdhHbhA, mxXn
BENO R HEBZE, m 1T n FIOBRFIIER SN E
F=yLLTRENE, L2LEDL, 1) ROAH T~
tr//¥WC/u§ﬁ;f§5#6,FiT Y% AA
S—RFyTxNERBTROE, (1) REMLDPDOHE
TERLL 2T v, BEDT 1 A7V 1 DBA,
#EHME, BAAOBERMOERIEL { ¢,y HEO BB
BrERLALEL, ZDDH, SZTREENNEY
BELUAFBREFEERALZ O, (1) K& #EB L 72

914

R (2) RoFy 27 o HEAYFEPNDL @
SU=F

I, EENHEINEFN mxn BETHHLE S U,F
BERFN, STIVTILMHETHEmxniTmxnfl |
DREAFH], ANT—KET v VT b bBEERBECHE
TAmMmXn RKOBX7 MV, BIEOV—ATY T 1412
WHETE2mxn ROAIRI MVTH D,

K 2(a) X, ® 1(b) DEZIZL, F7 IV T ViEEE
ML CERONIZY—ATFY VT 1—DFHTH b, £z, B
2(b) 12, ®2(a) DY —AF Y VT A% HVTHRE
FEC Lo THETENEETHS, B 1(b) DEEZLN
2(b) " EBRBERMOMMREIIERZICL 2D, (1) KT
HEDY = AT 74— o RBEREFBHRTEAZ L
SHHENA, T7°, KRBT AEREHEITRT, B
BOBEH*BREU =0 BELTAH7T 1 VI VERRE
HEERAL

Source density Recovered image

(a) BIEDY —RAF V¥ T 14— (b) HHREE
M2 EET—5D737IY T

Fig.2. Laplacian to an image data. (a) source
density distribution, (b) recovered image.
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Fig.4. Animation image by means of Helmholz
type equation. (a)-(h) t = 0.0,0.5,0.75,1.0,1.25,1.5,2.0,2.5
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Fig.5. Magnetodynamic analysis of ferromagnetic
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Fig.6. Real (left column) and imaginary (right
column) parts of characteristic value distributions
at each of the durations.
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Fig.7. Finite elements (left column) and image
Helmholtz equation’s (right column) solutions.
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Fig.8. Correlation coefficients between finite ele-
ments and image Helmholz equation’s solutions.
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