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Seq2Seq with Attention
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Neural Machine Translation by Jointly Learning to Align and Translate (ICLR 2015) Lt



Seq2Seq with Attention
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Seq2Seq with Attention: C|Z{(Decoder)
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Seq2Seq with Attention: C|Z{(Decoder)
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Seg2Seq with Attention: O{EllM A
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EflAXH(Transformer)
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: 9= At AW (Embedding)
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Attention is All You Need (NIPS 2017)



| 5% fl2|: 213 (Encoder)2} C|AC{(Decoder)

« EHAIHO|XME 1A (Encoder)2t C|2E(Decoder)2| 2 E MHEL|LE.
» O|f RNNS Ar85HX| 2 QAL 2L C|ZHE Cr AFEICH= HO| SF/ILILE.

¢ <eo0s>?} LI NX| C|2EE o|ZfL|LC}, good evening <eos>
Encoders Decoders
YHE U U YHIE U U U
| <sos> guten abend <eos> l | <sos> good evening :
o] %o
S
Attention is All You Need (NIPS 2017) L&t



2|: o{EllM(Attention)

i)
l
i
o
i
l

= Multi-Head Attention 2{|0|0{2 AF2THL|C}

+ OfEIS 9fst Ml 7HX| 2] A }
. -:rHE'-I(Query) ["k MatMuI‘
. 9|(Key) l SoftMax I
* 2f(Value) Mask (opt.)
)
Scale ]
t
[ Matmul
t 1
Q K V

Scaled Dot-Product Attention

)

Linear

1

Concat

1

Scaled Dot-Product

Attention

V K

Linear

Q

Multi-Head Attention

Attention is All You Need (NIPS 2017)




« O|ACQ} C|FE<= Multi-Head Attention 2§|0|0{E AR 3tLILCY.
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X Ho| =&t 2l2|: Multi-Head Attention
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Attention is All You Need (NIPS 2017)
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Esi A MHO| & 2l2|: Self-Attention
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A boy who is looking at the tree is surprised because it was too tall.
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A boy who is looking at the tree is surprised because it was too tall.
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=2t #l2]: Positional Encoding

import math =& A}t plt.pcolormesh(result, cmap='Blues')
import matplotlib.pyplot as plt 40

1.00

n=4# 0 (word)Q 7H%
dim = 8 # U Y (embedding) =t

3.5 0.75

def get angles(pos, i, dim): 3.0 0.50
angles = 1 / math.pow(10000, (2 * (i // 2)) / dim)
return pos * angles 25 0.25
def get positional encoding(pos, i, dim): 5
i 1%2m 0 8 BA0l 29 Aol B4 - "
return math.sin(get_ angles(pos i, dim))
# 2/\o| 7;|o iA|‘0| o|-A 15 - —0.25

return math.cos(get_angles(pos, i, dim))

1.0 F—0.50

result = [[0] * dim for _ in range(n)]

0.5 F—0.75

for 1 in range(n):
for j in range(dim):
result[i][j] = get_positional_encoding(i, j, dim) 0.0
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