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AR (Hierarchical Attention Network, Graph Attention Network, Pointer Network)
» B £ = /7 4 A (Transformer)
P I ERITNT
b 1T 35 5% W 2-(Memory Network, Neural Turing Machine)
» KT AP 23 A 369 8L A9 [z (Hopfield Network)
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The first recorded travels by Europeans to China and back date from this time.
The most famous traveler of the period was the Venetian Marco Polo, whose
account of his trip to "Cambaluc," the capital of the Great Khan, and of life there
astounded the people of Europe. The account of his travels, || milione (or, The
Million, known in English as the Travels of Marco Polo), appeared about the year
1299. Some argue over the accuracy of Marco Polo's accounts due to the lack of
mentioning the Great Wall of China, tea houses, which would have been a
prominent sight since Europeans had yet to adopt a tea culture, as well the
practice of foot binding by the women in capital of the Great Khan. Some
suggest that Marco Polo acquired much of his knowledge through contact with
Persian traders since many of the places he named were in Persian.

How did some suspect that Polo learned about
China instead of by actually visiting it?

Answer: through contact with Persian traders
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»H Tk
» REBIRGEZE A Y = F(X)

/L% (pooling)

»A Em T
»ABIREZT Y =X, q)
4% (focus)
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X1 X2 X3 X4 X5
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FERE

Y 2 E & Bu] (soft attention mechanism)

YIE B AE T A A
it HEEE o Hha, a

a,=pz=nX,q) XAWMANEE, gAhEHEE

= softmax (s(xn,(I)) S(x,,q) AT 5% %K // \\\

_ exp (s(x, ) ®< ®~
> exp (s(x, ) OI OI aT
1 2 N
b AR RS 8 b [f - b J
: softmax :
N : ! |
n=1 q — — :
= [Ez~p(z|X,q) [x] e 2 W
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R IFT DRSS (0, q)

1[I i s(x,q) = v" tanh(Wx + Uq),
AR s(x,q) = x"q,
A s0x.q) = ’Qg AA Pt BARBERL | 4R AR K & 8 930
WA s(x,q) = x"Wq, A rbAL AR D 5N T dE AT AR
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a
N c
3
g hs 1 hi 1 h}
= T 5 T
X Xz X3 Xa
X1 X3 X3 X4 Z Xy Xz X3 Y1 Y2
Input text % hi > h‘z' > h‘; —>| hi Source text Target text
B Attention J;’:: .
B Uniform Vi Yz Ys Ya
0 5 10 15
Accuracy Accuracy BLEU Score
(a) Text Classification (b) Natural Language Inference (c) Neural Machine Translation

https://www.groundai.com/project/attention-interpretability-across-nlp-tasks/1
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HESENE(FTEETD)

Input: XA x = x4, X5, =, X7 Decoder: y; = g(hs) = gw(Ve-1, he- 1.C)
Output: XA y = y1, ¥, = V1 v' c: contex vector, BISCATUN, BE&Ah,

Encoder: ho = £,,(Z) person  wearing hat [END]
v z,: hidden states

v’ hy: BT f, B & Mhidden state, #iAZ|decoder 1 Va2 Va3 Va
F FY h 4\

h * h h » h h

MLP 0 1 2 3 4

c Yo Vi Y2 Y3

personne  portant un chapeau [START] person  wearing hat
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HEEENEEEED)

TTEXNFHEC
i

eti — fatt(he—1,2;)

fattﬂJMLp

HEER NP

- a;; = softmax (e;;)
7 ‘ Mip L

1T & context vector:
1
' i S z Ati Zi
personne portant un chapeau '@ 7
Bahdanau, D., Cho, K. and Bengio, Y. Neural machine translation by jointly learning to align and translate. ICLR 2015.
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HEEENEEEED)

Decoder: y, = g(hy) = gy (Ve—1,he—1,¢t)
v S/ Zticontext vector, HEE K e A bE
he—y Z4LHc,, BIEANESZIT] DIARIERT—AY
ZI B B IR TR A XA AR EE D

person
Y1
b T
- | o 1
C1 | Yo
personne  portant un chapeau @ I

Bahdanau, D., Cho, K. and Bengio, Y. Neural machine translation by jointly learning to align and translate. ICL@WTJ
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Decoder: ¥, = g(hy) = gy Ve1, he_y, t)
v S/ ZIt#context vector, A E E B c A B
i { i he— ZALEIC,, BIEARZIT] AARIERT—RT
softmax AR ERS FRMANXEKANAE TR
person  wearing hat [END]
|$| |;‘i:| |¢| Y1 Y2 Y3 Ya
. w [y -, 3
— =- M 'P ho 1 4h1 nhzn : xhs ) 4h4
ﬁ C1 || Yo Co || V1 G| Y2 Ca |l V3
personne  portant un chapeau @ I

Bahdanau, D., Cho, K. and Bengio, Y. Neural machine translation by jointly learning to align and translate. ICLESZ-B%RTJ person wearing hat
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. http://kelvinxu.github.io/projects/capgen.html
Image Caption P ’ ProJSEIEaRs

A
bird
flying
over
>l a
body
of
water
1. Input 2. Convolutional 3, RNN with attention 4. Word by
Image  Feature Extraction over the image word
generation)

14x14 Feature Map
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Image Caption (T E=17)

Decoder: y, = g(h,) = 9., (Ve—1, hs—1,0)
v ¢: contex vector, 3BISCARTUN, BF1R Aho

Input: BA T o) R B B ZIERE FHAEREAY.
Output: XA ¥y = y1,¥2, V1 Rt Iam SI=L WO
vector ¢, AFFAERZIHFHER

E R
bhcodr i <A kD) ZRMUMNER{ESE (bottleneck)

v’ Z: CNNIZEUR B/ 434E

person wearing hat [END]
v £, : Multi-Layer Perceptron (&TE&FC)
Y1 30 V3 Va
L ho » h1 > hz » h3 gl h4
MLP ; : 3
| I i 1 ]
Al &EE
EmEsgE  HxWxD : Yo ¥ v, ys

KA 22 W 455K E 5 5] )



Image Caption (B;¥=/17)

XFE ERNDE

HxW HxW ¢ 7o . :
HE A FN 1% Fsoftmaxtr (L3 57 ERIRNPEREEA
¥ : ' €1,0,0€1,0,1|€1,02 @1,00a1,01 %02 D, BREFRHPEC Y5, 5%context vector
et.i,]' = fatt(ht—ly Zi,j) €1,1,0(€1,1,1 (€112 Q110801110112 atij — Softmax (et ; ]_)
e colec e ol ) g Cte= ) Qij Zij
\ 1,2,0/%1,2,1(*1,2,2 A o i,j
fattj] MLP

Fo <a.;; <1,3H
ﬁﬁﬁat,i,jﬂ‘ﬂ%ﬂﬂqlo AR AD x 1

> ho
MLP
Dx1
Rl ZRiRE! " x
?%HRF\_ FE AHEK | Cq
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Image Caption (B;¥=/17)

ﬂ%ﬁﬁ \;I%j]ﬁﬁ DeCOder: yt = g(ht) . gw(yt—l' ht—l' Ct)

Hx W Hx W v S/ W%t #context vector, FE E B2 A
. hey BEftice, BV T DUARIERT—
L _ : €1,0,0(€1,0,1|€1,0,2 Q1,00 @101 %102 ZRERESRFE R BRI X
3 fatt(ht—lvzi,j)

@

at‘i'j - .S‘Oftﬂlax (et,i‘j) 1,1,0 31’1,1 31.1‘2 A11,0a111 Q112

e person
A Z Q1 Ziy €1,2,0(€1,2,1(61,2,2 Q12001210122
L]
V1
A Ry o by
MLP -
fhe it Dx1
Al &EE
REVE AT C1 || Yo

J T
oY [START]

Xu, K., Ba, J., et al. Show, attend and tell: Neural image caption generation with visual attention. ICML 2015.
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Image Caption (B;¥=/17)

. R Decoder: y, = g(hy) = gy, (Ve—1, he—1,¢t)
ﬂi@vﬁ &ﬁ i]\;v}ﬁ v §4 Hﬂ‘zt'JtEl’\]conttext vector B e B8
ARMTE: he—y Z1ERSC:, BIE/NEFZ) O] IAARIERT—AY
e : €4,0,0/4,0,1|4,0.2 Q4000401 A4,0,2 ZNBRERSXFE R AR X

Ctij = fatt(ht—lr Zi,j)

Agij = S oftmax (et,i, j) €4,1,0(€4,1,1|€2,1.2 Q4,1,0041,1 0512
_ person wearing hat [END]
Ce = Qi Z5 €4,2,0/4,2,1|4,2,2 Q420042104272
ij
\3’1 32 V3 Va
\j B A
-\
= h1 hz | h3 > h4
T - Dx1
)| giEs
1B E B AT HxWxD ¢ || Yo C || N C3||)2 Ca || V3
% 1
® [START] person wearing hat

Xu, K.. Ba, 1., ot al. Show, attend and tell: Neural image caption generation with visual attention. ICML 2015.
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Image Caption (ﬁ;i%:\jj) http://kelvinxu.github.io/projects/capgen.html

sky(0.61) on(0.27)

red(0.38),

woman(0.36)

sink(0.48),
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A Y \\:
o ISETE AR https://allenai.github.io/bi-att-flow/

Start End Query2Context
T T l Softmax |
Output Layer Dense + Softmax [~ LSTM + Softmax [_ T T T T "
3
s = Us
=
. b Ut
Modeling Layer
s
5 hy hy ht
Context2Query
Attenlt_ion Rlow Query2Context and Context2Query
=5 Attention piralralralralrs Uy
8
=
hy ho ht Uy uy z Us
Phrase Embed s s U+
Layer 2 & sjesiespiatl sy s
Fig b hy
Word Embed Iltl
Layer C (- 1 ]
Character Word Character
Embed Layer (- - (- Embedding  Embedding
Il XT of a
' ) ' J GLOVE | | Char-CNN
Context Query
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P AR PR E & f] (hard attention)

»iEfE T2 & A ( key-value pair attention)

a
4
P
?«-: ?«-: . ?4--:
o8] Ull 26} UIZ an v;\f
) t t
softmax
S E
) ) ()
q —4 t —*
k, k, kn

N = arg max a,,.
n=1

AWK, V) = [(k1,vq),
TNA G ANAE B

, (ky, vy )&

N
att((K, V), q) = Z o 4
e

_ IZV: exp (s(k q)) o

exp (s(k q))
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» % ki &/ (multi-head attention)
4 ﬁ] }ﬂ /\ﬁiﬁ Q — [ql o qm ] %ﬁ,"f’?i’d‘ﬂj‘j\iﬂ‘l )\/fa 1N ‘:P Iiﬁlff éﬂ/fé lél /l\/i-:é':;j] f(/i
By NAZ 809 R B 3R 4

att((K, V), Q) = att((K, V), q,) @ -+ @ att((K, V), qur )

» 25 #4072 & S (structural attention)
» AT EREMGIEESD
» AP TFE LM EZE S
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FEETMNZE ( Pointer Network )

» EZATT AR ]W&MﬁM%¢% ¥, K&

(pointer) k35 48 £12 8. 49 1'4%

Yy Y Y

vy 3y ¥

vy Y Y Y3

y V1 . ; |

ho |—| by |—| hy |—>| s |—| by |—| hs |—>| hg |—| B,
} ¥ } ¥ } ¥ ¥ ¥
< 20 5 10 > 20 10 o
" | '\ |

e T

P2 M %5 R BT

oA AR Ay — NP 9 35 4

M
pley.pmlxi:n) = H P(Cm|‘31:(m—1),x1:N)

m=1

P(Cm|01;(m_1),x1;N) = softmax(s,, ),

Smpn = V' tanh(Wx,, + Uh,,),Vn € [1,N],



S)EFSWAL L




BEREE

L AF AT ZE WA R AT AT RGP0, RAVIB T T VAL AR B 44 5%
Y6 3R 7 45 HEAT 4 A R AT 3] — A8 B KA i sk 1 2 551

h, h, h, h, hs h, |~ h, h, h, hs

<D<ttt

X X, X3 5 M X5 b X, X3 X, X5
(a) BRI (b) WEAEEAR R 2%

FOERET N B 89 By AR B R A
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S)ES=waLE Lt

»ho T3 5 4F By (Non-local) #94R #i % A&

b A EIED

(a) EIEFERY (b) BIER A
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S)Es=wanNyl

The weather s nice today

The weather is nice today

— X
W,y v, = sofima (SRR IIIII)

The weather is nice today

The The weather is nice today

A B kB http://fuyw.top/NLP 02 QANet/
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QKVH=E=(, ( Query-Key-Value )

L S N__
N | =
' Q Nl | —1 _N_
Q 5 i
Ld? > — softmax( ) EDU
Dx Dk Dk :
K H
x
W,
3 W
v
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BEREE

YN I AKX =[xy, ,xy] € RPN e R R GARERREANEZT TS
G A R EANEE ) R, %&ﬁgfﬂTuﬁ“%

Q — I’VEIXE RDkXN,
K = WX € RPN,
V =W, X € RPN,

TQ)
vDk

H = V softmax(

>t IF

h, = att((K, V), qn)
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%L ( multi-head ) BiTE R

D |
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=
v
S
v
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Transformer EnCOder B K &k . http://jalammar.github.io/illustrated-transformer/

YA B EE A LT 4 2
(,,( Add & Normalize )\
: 4 4
4 .ﬁ:— “ ?l,r;cf"q’f/]? i ( Feed Forward ) ( Feed Forward )
S ? g - S I s 4
e RULS == BEuan
4 E ﬂﬂ "’PC A Add & Normalize A
» Ak e .
» 3545 B9 FNN % I,-» LayerNorm( + )
ol 4 4
|| o 1
X ( Self-Attention )
. 4 A
POSITIONAL é é
ENCODING
x: [T xo [T 117
Thinking Machines
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http://jalammar.github.io/illustrated-transformer/

Transformer
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Transformer y -
""""""""""""""""""""""""""""" this this T
spirit spirit
that that




Tt b 0 B AR Y — A UL

A FEAFRE FIREHR RRXEBEKE

CNN 0(kLd?) 0(1) 0(logy (L))

RNN 0(Ld?) 0(L) 0(L)
Self-Attention 0(L*d) 0(1) 0(1)

kEBERAD LFFIKE dfE
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i T FHATEAZ RS (HETTiE!)
R NTF TAEIEI ANERIEAZ
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FiE7T FEHL S EASS s NESFHEN F

(AP W% 5RESF Y 47



NERiClS
TN 38 7R AP 22 W 2% (Memory Augmented Neural Network)
e S
» SRERITIT
> ik B PR AF

SMERICIC T M

BeffE R HEEW

x —»(ilﬂ%(i’éﬂ%ﬂ%ﬁ)c)—> y
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FNERICTZ

» Sh3RTEAT LA 4EEM € RIXK
vk RATILA B HE, d REATIH By Kol
b INSRITIT KA
» Rk
Memory Network
RNN ¥ #h,
» T 5
NTM

b b 47T 332 75 ?

E B 1) WU
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Sukhbaatar, S., Szlam, A., Weston, J., & Fergus, R. (2015). End-To-End Memory

iE’fZ d Z%‘ ( Memo ry Netwo I’k) Networks, 1-11. http:/arxiv.org/abs/1503.08895
bR IT
A0 c) A@ c® A® c®

q(k) —_ r(k_l) + q(k_l)’

N
r(k) = Z softmax((asqk))Tq(k))cgzk).

n=1

[N q® —" w q@ q® _‘r(s) ol
A @ ® ® ®-@- ¥

y=flq+r),
F R AR
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End-To-End Memory Network for bAbl Tasks

Slory Text Mem | Mem 2 Mem 3
daniel went to the office
john moved to the garden
john went back to the kitchen
daniel moved to the garden
mary went to the kitchen
daniel went to the bedroom
john went back to the hallway
sandra travelled to the garden
sandra travelled to the bedroom
daniel moved to the kitchen

Question @
is sandra in the bedroom? Ly

Arewer

Predict answer
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Graves, A., Wayne, G., & Danihelka, . (2014). Neural Turing Machines. Arxiv, 1-26. http://arxiv.org/abs/1410.5401
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BRARICTZ

> B BE A
Y EARA B B

> FIE AR
Xk, RERHSALE R ) B BRAR T A A AE B

? BAM = Bidirectional Associative Memory
-
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Hopfield 4%

b AW 22 W) A S —FR IR 6 A Ao e R
A,
> FFTHLN

wi;; =0 Vi e [1, m] 4
Wi = Wy Vi, j € [l,m]
+1 if z;nzl WijS; + b; >0,
S; — .
—1 otherwise, .

St = f(WSt_l + b)
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» Hopfield W 2552 4& 2 89, Bpat =R 2 Z RSN )G 2L 2SR E
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FEIE

VEEAMARE— A EX =[x, Xy AN &P agiEAR.
> Bk A E R P AT 2 U R 6 A E, B ST KR MR — A 5] AR
» AN Z i) XA B EEARE

»ho R AAYZ AT R BAHEE, e 0658 i%; e REF RERRE, WEEH
%o
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HopfieldF4& F T 5 5 122

standard number noise number identify number

standard number noise number identify number

AP &5 IR EF 3]
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S EANEN

b IE ) AL
b E R S AL
» 5L A B AL 5 5]
ABEBLE, LEEF
#% A (Hierarchical Attention Network, Graph Attention Network, Pointer Network)
» B 7 & /) B2 A (Transformer)
b SRSRITIT
b 11T 3G 7% W Z-(Memory Network, Neural Turing Machine)
»y 35T AV 2 3 7y 5 69 8% 2832 12 (Hopfield Network)
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