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2) Dimension Reduction Using a DBSCAN Ensemble for High—Dimensional Semicon—-ductor Manufacturing Datasets
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Fig. 1. DBSCAN ensemble based feature selection procedure
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3) SAFE: Unsupervised image feature learning by self-attention based feature extraction networks

rr

HO

2 H|X| O|0|X| EZ FE0|M HHOZ AE|= convolutional autoencoder (CAE), convolutional variational autoencoder (CVAE)2| &H
[ O|Z Ji et R XS H|Qtet

encoder—decoder T122| T2 encoder258H =& £%0| EFEOIHE T decoder?| 450| g A% = 0|0|X[2] =0| 2tHotA 7t
autoencoder?| S8 451} encoder®] E& =& s3H2 UIEA| H|HI6HX] ZS2

A% £ Q= self-attention based feature extraction networks (SAFE)E MI2ISI¥ O MOt == Of2f &1t 00| 37H2| encoder?}t XY,

| @™ (outer-product)zt attention 71EX| HIES Eaf 22 0|0|X|2 &t 0]0) 2t 22 A| decoder?] F&F2{0] 01 FO{X|7|0] 2 Hsat
encoder?| §8 F& S H[HAIZ = U0 O E2 featureE HE += U

§

t

10
Ol

1o

o

O o or N mo ri
lo (o]l

[T < =
1l

0lo

» =2 1x-|x (2&0-1 "ol ETT XN

=4 -/ < T4 1

Conventional autoencoder feature space Self attention extractor feature space
—* Data flow [

== Reconstruction part

ot

== Global attention part
(% Outer product operation

&F Element wise multiplication rd ' -

TSNE Y
N/

. S -40 4
Convolutional layer -75 6

0 20 0 2 ® ) i -100 75 -50 25 ) 3 0 3
TSNE X

Fig.1. The proposed architecture for the self-attention based feature extraction networks (SAFE). GAP means global average pooling.

Fig. 8. Visualization of extracted features in the MNIST dataset. The left 1s CAE’s feature space and the right 1s SAFE’s.
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