2017/3/1

Lectran Wicrs

T ranrr MaSS @Louy

L UVERR - MEHERICE D ARY MLDE
—bFA A=V TEORE

BEBERE REMH - ¥ X T LB
SEHARMRE Y 2 — - BFIBEMEEHAR
Bk &N

SR OHEHUEARS - HI0EPring-8RIHHRABEH{I—2¥avT
HNAEOI-HOITYTAA - A2 23T 42 RAANM—
2007%F2A278 (A) ER=F 1 3E

[WND] BT —2ITHHEETLIR AN A
* EEBREMN/AALRNLIZHLTRAEL LS
(SUE LA RXDBRE)
* BT R (XA »EXLESE (BHED)

C EBHIEPAT—RITEDLSBEDHBEENTLSHFH
BEE (BEANDERYDNFRSND L E)




METLENEN G T —2 T H O/ 1
PIXON;EDTE :ERExT

Raw mammogram

Mam Maogram (standard phantom, American College of Radiology)

Pixon method processed mammogram

elliptical Pixon basis
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TOF-SIMS

Keenan and Kotula, Surf. Interface Anal.; 2004; 36; 203-212
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Blind Signal Separation (BSS)
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Mathematical structure of Two-way Spectral image

X=CST

Maps of different chemical states
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Non-negative entries for all the matrices: NMF
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Nonnegative Matrix Factorization (NMF)

Resolve into product of low-rank two matrices
based on non-negativity constraint
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multivariate curve resolution-alternating least-square
n experimental spectra, each consisting of m points
= m X n matrix, X
X= +R
\

Pure component spectra weights  noise
# of component > # of spectra = non-determinant
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NMFZE = [ZMCROEEA (BFIZEELS FEF)

X=CpgSoid" = (CogT) (TS14") = CrenSew’

T : arbitrary regular matrix (rotation)
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Case 1: Non-negative + orthogonal
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NMF =M% — K (Sor(C)
ALS-MCR
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Case 1: Non-negative + orthogonal

O\

/\

/ e, 5\
4./ v \ Ree oy

Soft-orthogonality
VCA

Case 2: Non-negative + partially orthogonal

Soft-orthogonality in NMF
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Solution is not unique!

Update C and S iteratively

by minimizing “objective fu

[Distance( [x-cs™[")]

+ [Orthogonality(walc'c-1))] + [sparsity(D)]

Shiga et al, Ultramicroscopy, 170 (2016) 43-59.
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Case 1: Non-negative + orthogonal
/’_\ i
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Case 2: Non-negative + partially orthogonal
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IEEE Trans. Geoscience and Remote Sensmg, 43 (2005) 898.
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Example in NMF-STEM-EELS-SI

Chemical state analysis of Li in

NCA cathode
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K. Kojima et al, J. Power Sources (2011).

Muto & Tatsumi, Microscopy, in press.
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Signal Subspace Sampling in NMF (SSS)

0.4,

o3l « original spectra |

Cone of NMF
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Score PC 2
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0 0.005

1. Determine the number components by ROB-PCA

2. Select PCs

3. Plot all the linear combinations of PCs under non-negativitiy constraint
4. Apply VCA

Al(3nm)/Fe(20nm)/Si,N, (25nm) film

2
ADF-STEM
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Tensor Decomposition:

A. Cichocki et al, IEEE Signal Processing Magazine 32, 145 (2015).

A concept of ‘Tensor Decomposition’
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Shiga et al, Ultramicroscopy, 170 (2016) 43-59.
QSSS+VCAIZ £ 558 K BEE L 1=I5E DR
J. Spiegelberg et al, Ultramicroscopy, submitted.

> Two-way A & Multi-way AT~

SDFIZ & 2 E# DT — 32 DELY ;b

EBCERSAEN
B S N5 L DT R O REST

Machine learning << Human learning
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