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Magnetization Characteristics Evaluation

By Means of Image Cognition
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ABSTRACT

Previously, we have proposed a method of image cognition based on the color
component decomposing methodology, which has made it possible to cognize each of the
human faces even though a different facial expression. Furthermore, we have succeeded
in cognizing the monochrome images utilizing light intensity histogram approach.

We are now planning to exploit a magnetization characteristics measurement
instrument by applying the image cognition method to the Bitter magnetic domain
images. As the first step, in this paper, we apply the monochrome image cognition
method to the SEM (Scanning type Electron Microscope) images of silicon steel magnetic
domains. As a result, it is revealed that the magnetic domain images take the similar
ones at the highly saturated region but take the extremely different ones at the not
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saturated region.
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Fig.1 Magnetic Domain Image by Bitter Method

_H=9.26 =24.16

1 L]

x x
(a) 9.26A/m, 1.63T (b) 24.16A/m, 1.73T
H=20.23 H=54.59

109

(¢) 30.23A/m, 1.78T

(d) 54.59A/m, 1.84T
Fig. 2 Examples of SEM Images
(100x100 pixels, 0.1 mm/pixel)
Table 1 Applied Fields H and Flux Densities B of SEM

Image to be Used

No. H[A/m]  B[T] No. H[A/m]  B[T]
1 0.00 0.00 13 214.13 1.93
2 2.85 0.10 14 160.37 1.92
3 9.26 1.63 15 98.68 1.91
4 24.16 1.73 16 54.66 1.84
5 30.23 1.78 17 28.53 1.83
6 54.59 1.84 18 3.73 1.77
7 84.92 1.86 19 0.00 1.73
8 115.39 1.88 20 -4.60 1.73
9 160.69 1.90 21 -5.95 -0.06
10 236.32 1.92 22 -7.45 -1.43
11 324.31 1.95 23 -9.07 -1.56
12 269.64 1.95
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Fig. 3 Results of Domain Image Cognition
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