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Self-Organizing Maps (SOM) method which was developed by Kohonen[1] was introduced. The
applications of SOM to the problems of chemical analysis, such as AES, XPS and XRD (X-
Ray Diffraction) data were successuful and it became clear that the things which are described
qualitatively can be explained more quantitatively by using the SOM method. Other applications

of SOM are also described.
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Fig.1: The connection between the multi-dimensional

input vector and the reference vector m; (unit) i

Fig.2: a,b. Two examples of topological neighborhood
(t1 < t2 < t3) (from Fig.3.2 of ref.[2])
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Table.l: Animal names and their attributes (from Table
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Fig.3: After the network had been trained with in-
puts describing attribute sets from Table 1, the map
was calibrated by the columns of Table 1 and labeled
correspondingly. A grouping according to similarity
has emerged (from Fig.3.22 of ref.{2])
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Fig.7: A standard O-1s XPS spectra from Bi-based

~ single crystal which is heated and cleaned at 400 C

for 1 hour. In the figure, SC-peak means the O-1s
XPS peak from single crystal
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Fig.4: All AES data of 15 materials from 20 to 1,000 eV, where STND is the abbreviation of standard
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Fig.5: Two dimensional SOM map of 15 materials using their AES data of Fig.4
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Fig.6: Changes of O-1s XPS spectra from Bi-based single crystals, ceramics and thin films during thermal

annealing processes
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Fig.8: A SOM classification map using XPS data of Figs.6 and 7, where O-1s XPS spectra from the air-cleaved
Bi-based single crystal surface which is annealed for 1 hour at 400 C are used as a standard and indicated as
400 C-1h

1 ‘
0.9 - 2212

0g LI T 2223 ||

o7 LT sample |:!‘.
——sample2 At

0.6

0.5 r

04 r

03

02

0.1 —\//

0

Normalized Intensi

37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20
Diffraction Angle 26 [deg.]

TFig.9: XRD (X-Ray Diffraction) patterns of Bi-based thin films. In the experiments, the films which are
approximately the single-phases of 80 K phase (2212) and 110 K phase (2223), are used as a standard. Samples

1 and 2 are usually obtained at specialized conditions
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Fig.10: A SOM classification map of Fig.9

@) (b)

Fig.12: The routes of drill which makes 871 holes on a printed board are searched by (a) our method using
SOM-TSP method and (b) a Manufacturer
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Fig.11: The movement of the node string, when the

city is indicated
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