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1. REES: Seq2Seq EER(t+A?
Seq2Seq =& sequence-to-sequence NEE, EEREIE—MFIIMRS RS — 1 F5, HE(E
SEiE:

1. ¥E8h%: RXAFRIPXaF

2. WEE: KXAZERHE

3. HEIRG: SFERYEIXFFY
4. IEER: BFAAZEELDSE

BRFHHEMLE seq2seq BEHMN RNN 4HAK:

1. Encoder: MERIAIETENERFY, FRIREIRE
2. Decoder: 1RiE Encoder AHHVEE, MERIEERBEIRFS!

(YIS,

I love machine learning

BirF7IR:

F BN W F3

Encoder 5532 N3, Decoder BiZEF ERH,

2. &8 Attention BY Seq2Seq
2.1. Encoder-Decoder Ezs4EHg

RFYIA:
Ty, Ty ey Ty (1)
Encoder RNN ZF & iEREIN |
hi = Feneth, ;) (2)
BERBENRFYIGE, BENRE—IMRERS b, (FABRDIENESERT:
c=h, (3)
Decoder FiX™ L FXAE c MIELEMBIB AT token KT T— token:
St = Jaee(s, 1,90 1.0) (4)
Py | Y1y ooes Uy 12T, o0y 3,)) = softmax(W,s, +b,) (5)
Hep:
1. h; % Encoder & i MIBRFRENRE
2. s, z& Decoder & t MIBERIPRERS
3. ¢ & Encoder f&44 Decoder M E T E=

>

y, = BRI EE t 1 token

2.2. EIEKEH#RN
%8 attention B9 seq2seq E— AR : LiCFEAFEZK, Encoder BBEIBFMEREEES
H—TEEKEREZ co

NRIFAFRE, XIEMIRAI(T:



I agree
BINREGFEK:
The book that the professor recommended to the students yesterday is very useful

RE—MREUARES b, RETBEREMEN T, Decoder £ BT FEFENE, AIGERE
EERODFAERNER, BEREKRHELWESEE c AR,

il 2.2.1: BIFKAES, Decoder FAER “XAH” RNEBEEXFFEGFH “The book”,
EER “BURHE BIEEXE “the professor recommended”, BEERE ¢ EF)AY
FREMEXLEEFEE, EHEK.

XA B A EE KERT: RFFIKERE, {Bf%4 Decoder Wi B @EKEEE.

3. Attention BY#ZI0AR%
Attention FUXBHENIE . FERIERE— Encoder X7 h,, 3244 Decoder, MEIBFRE
Encoder IRZSHBIREE TK:

hi,hy,...,h, (6)
Decoder TE SN BT token B, iR EECEERFYIMIMILNIE,

4 pi 58 t N BFr token BY, Decoder BHATIRE 5,10 ESEXMREEME Encoder 1R
& h, LA, FEI—HDE:

€t = score(s;_1, h;) (7)
REFHX L E softmax:
exp(e Z)
Qg = o exp(et,-) (8)
Zj=1 /

EEP Oétﬂ; 13—%8__\:
Decoder TEEMEE ¢t TEAF token BY, MIZMERIIE i MIBEZMER (9)
E/G38FRE Encoder hidden state iIAKF, FRHFTHNLETXEE:

n

¢, =Y o, h (10)

t,i'%
i=1

AR, o, MERKF: to BEEW, Decoder E—B1r token, #AILUEBE—MFEHN L
T A=,
4. Bahdanau Attention
Bahdanau attention 130 additive attention, ENLEREEE S K

e = Vg tanh(W;s,_1 + W,h) (11)
XBHSE W, W,,v, B2IIZHRA,

HERER:



B W, Tt Decoder E—%RE s,

FB W, T Encoder 58 i MRS h;

MEMNMEE tanh

BHMRE v, =R, SERENHKe, ,

XFRA i E’Jﬁyﬂlﬁiﬂl softmax, 15%| attention ;XE o,
F o ; XFRAE by IIBCRA, 183 ¢,

A LUBEIERER— R F RT3
score(s, 1, h;) — = decoder IRSFRMUE ¢ BZHEX (12)

Bahdanau attention E##F 7 additive, RRAELIER I EE D 7K TR E—=)E,
BMENEIT.

4.1. Bahdanau BB
Decoder kK& s, , " “BIMEBELER T4, T—FPABEERATS

Encoder k% h, B “BROFH i MIBMELTXEETAER,
Attention 3%K e, , BTERIZ:
BEAEREIXEN, FAFE ¢ MIBENKEEEH (13)

ok W

BIgnERIE:
I love machine learning

Y Decoder B4R “Hlgs” B, attention INERBEEEZETE “machine” E; % Decoder
B4R “F3)” By, NEREEEEME “learning” Lo

5. Luong Attention

Luong attention 20 multiplicative attention, EELERIEBEIZFT AR,
BB =M,
5.1. Dot
REPNEERERR
e =S h; (14)
R s, M by FREIERRL, DEEE,
5.2. General
MAN—EIE S RE %
e,; = sTW,h; (15)
X EBRRERE, FA W, AJLF S Decoder RZSH Encoder RS Z BIAYILAZZS 8],
5.3. Concat
WEILER N mEBHERIT S
i = vl tanh(W, [s,; h;]) (16)

XA Bahdanau attention {RB#&iR,



6. Seq2Seq Attention HIFEE 4TS
8 attention fiNi# Decoder &, %t T AU T:

RIB_E— Bi5 token y, , #1 E—2 Decoder K& s, ,, 1SEIZAT Decoder K7 s,
F3 s, % s,_, M8 Encoder K& b, TR LRI #K e, ;

¥R softmax, 5% attention INE o,

FItEX Encoder ARZSMAEKH, BELETXHEE ¢,

s, M c, PHETRE

B i R E R AR

T —1B17F token y,

ALY :

NouswN e

St = fdec(stflvyt—l)

Ay = SOftma‘Xi(score(st hy))

G = 2": oy by
=1
o, = tanh(W,[c;; 5,])
P(y, | yt,zq,...,z,) = softmax(W,o, + b,)

X8 y_t R Binin L% MRS,
7. Attention %BEPEFN 455
MR BRDFKERZ n, BIRAFEKER m, IBAFTE attention ARE 0] LAARK—MERE:

A 6 Rm)(n
Hep:

Am‘ = O
Bt IRTERE ¢t DNB17% token B, Decoder MFrE R token BIXF 9%,
XN EFRGE AN 2 EFREMIEM T, tbun:

source: I love machine learning
target: & EBEX V& 3]

IBREIERT, attention $EPEA]REIET:

I love machine learning

® high low low low
BN low high low low
e low low high low
F3] low low low high

{B attention AFEFTIEH—I—1AFTF. ERHINE, — 1 BFr token A] IR XEZ

token; Z N BEE token BRI LAKER—NE token,

8. illl4rBT Attention E4F H 3kK?
NISREIRES QIR EOEA FH BT, FLEEISHERRL attention A&,
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source: I love machine learning
target: & B3 #lgz £

REY SR B MDA R R AN EHBERESIBE R
f%ylw“,ym,]xlw“,xn)zzilfﬁyt|y<mah,“”xn) (24)
KRB EES N ERIBNRNE:
j{:loglj( Py el gy, (25)

gNIRE M attention IERELLIEH token HIRER, EXHNHSHIMSWIRN; WREM
attention AXEILRETNE, ©NNHSHRMIKEI5S,

LA attention IRERZATIRELRE, MBI RERIFESHIRKEIETR LR,

9. IR EAER?
WIRR BT FIERTETE, Decoder REEMEEIBE MK,

A ] 2 .
BURIER:

encoder_outputs = Encoder(source)
y = <bos>
state = initial state

while y != <eos> and step < max_len:
state = DecoderRNN(state, y)
weights = attention(state, encoder outputs)
context = weighted sum(weights, encoder outputs)
probs = output layer(state, context)
y = decode(probs)
append y to result

F—FEEMITE—AH attention WNE, JEF5IB Encoder faitt hy, ..., h, FZ, B
Decoder HAIIRE s, SMEBEMBIRENL, FI o, BEZEN,

10. #1 Transformer Attention BJX %
Seq2seq attention #1 Transformer attention BAER—RkiE&R: FEA—TMHAMUERR
/u\£§1@ éﬂ-ﬂ;l_)lkll—!\’ %EE*E*’&UD$¥E¥1ZILAO

7£ RNN seq2seq attention 7

1. Decoder A% s, A Query

2. Encoder IRZ h, [EIESEE Key # Value

3. TP KL score(s,, h;) TATRITE Query 1 Key BIMBEIAE
4, EFXMAE ¢, % Value BINIFAN

7 Transformer cross-attention #, XHEEHRERESH—IERFEER
Q=SW¢ (26)

K = HWK (27)



V=HWY (28)

QKT)

O = softmax 14 (29)
(%%

Hrh S Z Decoder isiRS*ERE, H & Encoder faitt X6 /%,

MWK F A LAXEE

1. RNN seq2seq & MBYEIZE—X ¢,

2. Transformer cross-attention — X4 FrE BIMUBEREH ETXERT

3. RNN attention & A additive 3% dot/general/concat 7%

4. Transformer attention &£ scaled dot-product, HEHi@d multi-head #ZHXx5H

#itk, Transformer fFRET AT attention, MEIE seq2seq attention B “EhZSIEEVE
5" BRANEREESHITEMRITENA R

11. Aft+4 Attention EE?

Attention ¥t seq2seq IEXETEHB =5,

F—, EEMRTEEKEMRIT. Decoder FBERKEH— h,,, MEE—FLEOILUARIFAE
Encoder hidden states,

£, CitEMIREEGIBSKER . Decoder £HAE Br token B, BRI TEAF
REEBS

F=, CRET—EATHEEM. Attention 5EfFH] LI B4R token ABIMBPLER token 13REX
S5, BATEIETERER T ™REEAR,

12. EWIRX

1. Attention FEREIFE—1 I token, EIEEZXFIEIR hidden states BIERIN

2. Attention NERBA TR ENMTER. EHRALESHKRENZIIGL R,

3. Attention &2 Decoder B9228, Decoder HAZE RNN IR, BRI SE token F4a
e =

4. &% attention NEF—EF FH—ERBERFE. ©olUAFEBIEREEITH, BFRETEAR
IEEIEIRR A,

5. Seq2seq attention 1 Transformer attention REHERETEL XA, Transformer
cross-attention BJLLERY seq2seq attention BIERE(L. FITILARZS,

13. IE\gE
%A attention B9 seq2seq IBFAFEER—TEERE ¢, KAEEEHZER.

Seq2seq attention R&EFFE Encoder k7S hy, ..., h,,o Decoder 4 —1B*x token, FiiR
REIHIRSHE—ANE o, ,, BIERBPRESIMBCRIEEZHF LT )0

—aERL:

“Seq2Seq Attention it Decoder EE—F 4 MAY, HRENSEERFYIPREXMUE,”
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