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Quantitative Microstructure Morphology Analysis 2
(Extraction of Mathematically Important Microstructure Features and Similarity Analysis)
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Fig.2 3D persistent homology analysis.
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Fig.3 An explanation of two-point correlation function analysis.
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Fig.4 Analysis result by two-point correlation function.
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Fig.5 Analysis result by normalized cross-correlation coefficient and cross-correlation function.
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Zero-mean normalized cross-correlation coefficient
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D 0.003 | 0.002 | -0.014| 1.000
CCF
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Fig.6 Analysis result by normalized cross-correlation coefficient and cross-correlation function.
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Fig.7 Gaussian mixture model powered by likelihood method.
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Fig.8 Principal component analysis.

35

(B ICER LHEEAFEE O H SR UIE O FFHIE)

| 633




4258 Vol.25 (2020) No.10

Th b, AFHETIE EROEGORHEE O T, &
5 &4 2 2R Omi§ % i3 5 0T OGO R
METH D, LXRILT — 4% d LDOZEMT—EPCAL T
Rifa Bl RO 3 ZENTEXRWEALR D 5, TOHA
(3, JCOZEM & KD EmROZEBIZH R L7225 A TPCAL &
% @O 5 FERH D, =2 LERKGPCAL VWD 5,
7 — 2 I OBIRY & 5 V55 O ER Gy % WD 7208
B =X FERG AR L Wb T B,

TG AT L RS % AT, Bl LFED =2 - T
Iy b= EfisFRELTA—- b VI EH DD
AN | B p

45 HBHFBEOESHEB Yy

H O MKkt ~ » 7 (self-organizing map : SOM) ¥ i3,
PCA L AR Z I T — & #RRICZE N4 4 5 LT
H 5. PCARHIZEE AN B ik & 75 5 Tl g 7o T

T =2 & —fRGRE L 72012k LT, SOM TIRRICib < % &
IR ER I L T T — 2 iR A1 124
DT DL FTHETH 5. SOM TORPLHEFZIILL T D &
BOThD (Fig9).

O &= 12— vy ORE] nlOFEREEFOILT — 4 X,
& AR IS nfdl O R GR 2 R DB = 2 — v v M,
BO2—2 0y FHEEZRHELikE V=2 -0 v &g
Za—urvekd3, ZITEFlE LTM EEE = -1 Y
&5,

min(d) = ||'XL - Mi,j" = i(xi,n - mi,jyn)z """""""""""""""""""" (12)
@=2—vryOBIE] =2—v OREEE, LT -4 %
K —REHT S L2, X (13) 12> TBIET %,

M =M +a(Xi —M&G)

- 3,6

o FEE(0<a <)

(13)

E (WANT—REz2a—0rBopRE
mln(nd) = "Xl _Mi,j”

= Z(xi,n —myjn)?

n=1
(%) M;, = (m3,6,11m3,6,2r"'m3,6,11)%
ME=—a1—atd 3,

(2= z2—Rn>DEE
U = Mg+ a(Xi— Msg)
eFEEO<a<1)

b o

B D= a—ArDEE

M3 = My + a(X; — Myg) X g(e)
g(e): RN = ¢ x exp(—

e Ry 7T LETCORE =-_1—0O L DipE
o) FEEH (L MEBTZEHET S

(Ms6 — Mz6)*

202%(t) )

BEBMES B 1-0)

-

1)) %Y RS

Ly N; >
Il Il 1l
~ ~ N
Kl &
R £
= = tad
s N =
vOw N
2@ nd
3 3 s,
-4 -
o |
-
8 4 o
o~ .3
Z o |
o «
0]

10

o

T T T T T
0 10 20 30 40

SOM1

Fig.9 Self-organizing map.
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Fig.10 Microstructure recognition by convolutional neural network™ .
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