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From material research to information processing, I have
shifted my research projects.
After all, altogether, several useful results were drawn out there.
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The surface analysis society was called VAMAS committee in the beginning. I was participating from the first. |
have retired in March this year from Tottori University where I have worked for long 32 years. I have made a
special lecture in the 21st research meeting (Utsunomiya, Japan). I entered the field on a thin film and the surface
40 years ago. Now, I belong to the field of Self-Organizing Maps (SOM) based on the algorithm of man’s brain.
This visible information processing method is a means which is very effective to classification of the obtained

various data. Here, chemical spectrum analysis is also included. Moreover, the various examples carried out in
our laboratory are introduced.
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Fig.1 Appearance of uniting with single reference
vector (unit) in two-dimensional competition layer

from multi-dimensional input vector.
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Fig.2 Explanation of the learning of Self-Organizing Maps.
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Table 1. 16 kind of animals and the 16 attribute values.
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Fig.3 Animal map made by using a plane SOM.
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Fig. 4 AES data in the energy range of 20-982¢eV from 15 samples.
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Fig.5 SOM map which was made using 15 AES data in Fig. 4
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Fig. 6 The data of the alloy of
Co045Ni55 is used. AES spectrum
data obtained by three laboratories
(A, B, and C) are shown and

compared.

Fig.7 The linear background is
pulled from the data of Fig. 6. Then,
the data is normalized and the

obtained result is shown.
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Fig. 8 SOM map made from 90 round robin data in total where six kinds of CoNi alloys (Ni 0, 25, 50, 55,

75, 100 %) from 15 laboratories were used. In the neighborhood function, the size of (bubble) was used.

The map size was 20 x 30 and the study frequency were 20,000 times. It is horizontally separated from Ni0

to Ni100%. Moreover, each laboratory is separated to the vertical direction.

- 261 -



Journal of Surface Analysis Vol.10 No. 3 (2003) pp. 256 - 271
fEE TE MEHIAY TRBICT —vh2 fFEFEE D TREL 728

—>tNa
- - FEHEON

: i ‘:Al 'z.'-Ua—-:W aHE e AL

771@'9“ /\‘C (Dmfb‘é
f%‘CéT._ ]

i e
» Ne Goripa-.|

A7 —2OFRNTE
TLvd

Fig.9 SOM map which uses XPS spectra from 77 elements. It is understood that the Na spectrum

after learning is very close to the original Na spectrum as shown in the figure.
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Fig. 10 One example of acceleration pulse wave
which is made from the second differentiation of

the original pulse wave.
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Fig. 12 System'configuration of Self-Organiz-
ing Map with layered structure.

L2508 IZHIBIEAh TV 3, TS ABE 4 5
RENRL, GARLBVWER SR TWS,
K300 A3 DT —4 % B THLEERRE S ED 1=
HOBECHEBE Y TEER L, ELI=~y 7%
1izmt, Eohf-<v vy ITA—B 7 L—7, B—
Co/n—7, C—DI/N—7, E—F I N—TDKREHN
BROENRARETHT, £ZT, MI2DXHICB &
COTF—2DRPLELNI-EEHEHL~ Y T & C &
DT —4 OHhhx6ELN A THEE~ v 70 bR
SNIBEBHEEEE X T-, B—C OHSEDT-DIZE
FRL7=w Yy 7R 18 DL 927221, FLTIEAVN
BLCENETIZENFTRETHSD, £/-, C—-DD
MDD DIAER L=y IR 140 X 572 v,

I S SR e E W AR AW o A e

- ——o—t & W 2.

CaE. b 1 4 4 (O MRS v e

g - T ey

R L

! B-CHN—
Bt K} « S » LSS -
anivAseh x 2h'BN o iy vl w 3
s s b
L L Y - . ._O'_ﬁlﬂlv -

WO TER  EIOEN o ST,

B R I i

Fig. 11 A Self-Organizing Map of the first
layer (the first layer pulse wave map).

Fig. 13 Self-Organizing Map of the second layer

(classfied B-C pulse wave map)

Fig. 14 Self-Organizing Map of the second layer

(classfied C-D pulse wave map).
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Fig.16 Checkup result of five subjects of Table 4 in the conctructed healthy map.
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Table 4 The result of the man dock of 5 subjects and 17 items (The painted place is higher than a normal value).
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Fig.17 Spherical health evaluation map when safety

zone (safety area) is put on the center.
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Fig. 18 Spherical health evaluation map when dan-

gerous area is put on the center.
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Fig. 19 Movement of node when city is presented.
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Fig. 20 (a) City arrangement of 532 city in the United States problem and (b) the theoretical shortest
route and (c) the shortest route obtained from the experimental simulation.
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Fig. 21 Imitative chart of (chip-mounter).
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Fig. 22 Simulation result of 354 points and 81 kinds of parts on a printed substrate.
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Fig. 23 Simulation result of 716 points and 109 kinds of parts on a printed substrate.
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Fig. 24 Lattices that include 3 and 4 sequence bases from a single species are indicated with label as
follows: human (H), Fugu rubripes (F), melanogaster (D), elegans (C), rice (R), thaliana (A), and 2
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