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o B

o FEMERNG, TELIEALEK, REET Softmax FHEEE| 0~1 |8, HEAR
REFRIARFEN Value Lk;

i + >
Atten.tlon Attention O Output
scoring weidhte
function 9
———————3 | —_— —

Keys — ;@-»

— Values

XRW1Jos

Query —/

EEALIBEAFHE

& Attention Scoring Function BEYi%it
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° A
° Additive Attention (TTHMEREA) E—FMATITE TR AL EANG, FWNTF
FF5|BIF5] (seq2Seq) AEEFn Transformer A ;
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W, e R W, e R™,v e R

a(k, q) = v tanh(W,k + W q)

o fRRE:
1. Wy:
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o #EEAR , Hi dnodea EMNAENME, S 0O1EIRESEE.
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o HHES W, 1.

o BTG AREEE 5.
o B ERASEKMITE

e BEHAME q o} (Key) ME k PHESMEM, BR—NeEREE BFEEER
MAEML) FELEBERIK (0 tanh) HEH-APERRTE;

e;; = v7 tanh(W,q; + Wik;)
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o FMTIH key fn value BHBRREBAI—NREA/NA h, BHANE 1 HE
FRF/ZE MLP ;
e AR =: Scaled Dot-Product Attention
o B
o BE¥E query o key MR
o REHEARRA:

MR queryFkeyEEFMKE q,k; € R, ABARILA
a(q. k;) = (q.k;)/\/d
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import torch
from torch import nn

class AdditiveAttention(nn.Module):
def __init__(self, key_size, query_size, num_hiddens, dropout, #**kwargs):
super(AdditiveAttention, self).__init__(**kwargs)
# B NI S
self.W_Kk = nn.Linear(key_size, num_hiddens, bias=False) # K (Key) Bt
55 3 553 78 )
self.W_q = nn.Linear(query_size, num_hiddens, bias=False) # J¥#if
(Query) B 21 {55, = [H]

self.W_v = nn.Linear(num_hiddens, 1, bias=False) # W BRI A B S
R R 1

self.dropout = nn.Dropout(dropout) # HTPEgE
fIDropout/z

def forward(self, queries, keys, values, valid_lens):
# PR 0 B R ()
queries, keys = self.W_q(queries), self.W_k(keys) # #HiiA4EE:
[batch_size, seq_len, feature_dim]

# YRR LI FFIHE O RRNLED

# queries.unsqueeze(2): [batch_size, query_seq_len, 1, num_hiddens]

# keys.unsqueeze(l): [batch_size, 1, key_seq_len, num_hiddens]

features = queries.unsqueeze(2) + keys.unsqueeze(l) # | JEAHINIJGHI4ESZ:
[batch_size, query_seq_len, key_seq_len, num_hiddens]

features = torch.tanh(features) # N ltanhiif%l (AELPEA#)
scores = self.W_v(features).squeeze(-1) # ML FbyrE ) HOFIEYE i Jo — 4k
[batch_size, query_seq_len, key_seq_len]

# THEC AL T R B
self.attention_weights = masked_softmax(scores, valid_lens) # fiti4E/%:
[batch_size, query_seq_len, key_seq_len]

# XV /i AUE N I Dropout )5 518 (Value) hiACRAN
return torch.bmm(self.dropout(self.attention_weights), values) # 4k
J%: [batch_size, query_seq_len, value_dim]
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KT
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Vg
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° FR CNN/RNN R[E, BEBAFRALRNEEE;
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I E D RIRE 75| RF1E & ;
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Transformer
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%2 : Transformer
e BE: Transformer 22y
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