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SEAFREFS (Deep Learning)
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Self-Attention Mechanism
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SEAIRESS (Deep Learning)
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SLARESRS) (Deep Learning)

HiE=70%

HFMESEE (Vector Set) BINA

China is a great country

One - hot ZHf g A (word embedding)
China =[1000000 ..] t plhina
is =[0100000 ... » great o ® fimerica
a=[0010000..] Tailand
© excellent
great = [00 01000 ..]
country = [0 000100 ..]
am
America = [00 00010 ..] i are
Tailand = [0 00000 1 ..] g

[arXiv1301.3781] Efficient Estimation of Word Representations in Vector Space
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https://arxiv.org/abs/1301.3781

SLARESRS) (Deep Learning)
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SLARESRS) (Deep Learning)

HiE=70%

SHHZHRYEA
o BIFIHL—TNEE (LISIFETTN)

11— -

Citizens have the right to right wrongs
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SLARESRS) (Deep Learning)

HiE=70%

SNSRI
o BHETREBLIIE (seq2seq)

Citizens have the right to right wrongs
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—> Les citoyens ont le droit de corriger les injustices.
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SEAIRESS (Deep Learning)

Bi¥=7 (Self-Attention)
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SLARESRS) (Deep Learning)

=pEa=waLikil
F5iRE (Sequence Labeling)
® FPAEHL—1TER
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SLARESRS) (Deep Learning)

HiE=70%
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Attention is all
you need
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SLARESRS) (Deep Learning)

HiE=70%
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\ v 4 =108, R query
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}‘R\ < | v M £ 18, BB key A
softmax value MARIBEEIBHE
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)T 8
EENSH /Q/Q
query T

key, value .

http://DeepLearning.ouxinyu.cn
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SLARESRS) (Deep Learning)

HiE=70%
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HiE=70%

HiESNHHFERE
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[ softmax
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SLARESRS) (Deep Learning)
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SLARESRS) (Deep Learning)

HiE=70%
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21
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25

31
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SLARESRS) (Deep Learning)

HiE=70%
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SEAIRESS (Deep Learning)

(A EHRIS (position encoding)

http://DeepLearning.ouxinyu.cn EX#i= | ouxinyu@alumni.hust.edu.cn PYVEY:



SLARESRS) (Deep Learning)

(\iE%mhE3 (position encoding)

® Rir
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0 10 20 30 40 50 60
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SLARESRS) (Deep Learning)

(\iE%mhE3 (position encoding)
(B 9RSRIIEXT 4
TP D e BMMIE SMUERD, EIUEE—MERSEMRIKE + &

Y e,
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®i% =1000027 , M:
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SLARESRS) (Deep Learning)

(\iE%mhE3 (position encoding)
g@i‘j{ﬁ%{dﬁ-% (b) Position embedding
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Feature dimension
(c) FLOATER
i=1- I

Il

TR
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Position

Feature dimension
(d) RNN

" "*':-:-:-::'E'.:i'.% |
HEEE:i::u:':'?.'.'I?'.\ |

;.\j:,l'!r'lli::ll:' |I Il‘l|

Position

1 =252

” Feature dimension

https://arxiv.org/abs/2003.09229

Feature dimension
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SLARESRS) (Deep Learning)

HiESHIRIR A

Transformer BERT
http://arxiv.org/abs/1706.03762 http://arxiv.org/abs/1810.04805
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SLARESRS) (Deep Learning)

HiESHIRIR A

n

Self-attention for Speech
. : ‘ SEiEI=vs

hdidi- LY

China is  a great country :
Selfxattention
n
R I A g
KEm- - - . .
1 3 5
o Attention Matrix Truncated self-attetnion
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SLARESRS) (Deep Learning)

HiE=StsIaIRN
Self-attention for Image

—MEEMNENSNEEER 1 HE

® CNNALIEIER— receptive
field FHRYEZEE self-attention,
CNNE— NSt LREY self-attention

® Self-attentiontBa] LA EEE—NE
BaFEISEAEICNN,
Self-attention2—1\EZ&REICNN

p
="

T Ll |
B %
ENE.. 17
<BiEiLE
SNEREr

6x6x3

Self-attention

[arXiv1911] On the Relationship between Self-Attention and Convolutional Layers
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SLARESRS) (Deep Learning)

HiESHIRIR A

Self-attention for Image

CNN / Self-attention

4 5Y r_01 i _'\- 5 £ ﬁ\ 7
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"I ViT-L/16 -e-ViT-B/32 -# ResNet50x1 (BiT)

,g 303 --ViT-L/32 -* ViT-b/32 -#ResNetl152x2 (BiT)

= 30-

10M ©30M 100M  300M
Number of JFT pre-training samples

[arXiv2010] An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale
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SLARESRS) (Deep Learning)
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Self-attention vs RNN
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SLARESRS) (Deep Learning)

HiESHIRIR A

Self-attention for Graph
SBIEXEpE Attention Matrix

e W DR W B i Ak s 03
v, (0@ 0 @ 0 0 0 0 0 0
v @ 0 1 1.0 1 0 0 0 0
wm |0 1 0 0 1 1 0 0 0 0
v, @1 0 0 0 0 1 1 0 0
v, |00 1 0 0 1 0 0 0
w0 1.1 0 1 0 1 0 1@
v |0 0 0 1 0 1 0 1 1 0
v, 10 0 0 1 0 0 1 0 0 0
. v, |0 0 0 0 0 1 1 0 0 @
SpsEs, HESsS, Esih w000 00@0 0@ o

Graph Neural Network (GNN)
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SLARESRS) (Deep Learning)

BifStsEaa A
Self-attention vs CNN. RNN

RNN Self-attention

‘6666

CNN RNN BixSh
ITEEE ( 9 ( 9 (
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o HiFEHtFIR=EAGIRs]
o MAMAE |, ETH/E query, key F value X FFHEISFAIE
o EHiZETRIEMIFIRR, THIIVMSEIEAN
o 2RSS EAEANG
o FNmHMERERTERYI LT XRYRAEE
o T HITHITEZEMISCIl =14k
® L RITEERE(O(NY))IKEFF IR EZ/RM
o (VERMBAIAIFEEANNLE
o BUEFERERINGAMNE, HRETIENHNEEHTIAZ

® Transformer SEARY sin-cos NI B4R
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SEAIRESS (Deep Learning)
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