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MNEIREREIESER

Grid-like network Irregular network

B E R Y E X
O THRBIRF (HFITZM)
O TAMERHEEM (EUEXGE—HISERREL)
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frg=F HF{f} Flot}

A R BRIER TS REEN THRIER

& LRI B

O EXE LIt T/ Bk
0 EXELHES f

O EXELHIRE ¢ (FIBR)
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Bl LRYER

o HFIRAUEMEEMN ZTMAIFER
frg=F H{F{f} Flot}

o EEEM IR K
GF{z} =U"x , IGF{z}=Ux

o B EMERAIARTA:
vy =U((U"z)© (U"y))
rxy=UgUlz %;s’f
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M CNN 2| RNN
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Fr 5 &R

Fr 5\ £
FIBER—MEESEEFPERNNBIELE, EHEERRE
KRz BTFEIRR, FTELIGF 1S e T HR B AR RYIE X -
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O RN EIREIL 7

BERHFINBIRFIFE:
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Recurrent Nerual Network

i L2 B 122 L% A0IE Fr 51 B4R Y 1) =R
o BTHAMMMPNSHIEALTR, SEMEELATX

y=oc(Waz+b)

o HHEIMEARRNGSZZIEERH H

e It's so cold that | get cold.

o NEAMEBERFIIBIENSIESZRMEMBERE. AXSET
BESRTRIAMARERRE 15y, TEREFHEAES-

RNN @ EIRMELIEEHFHAKL.
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Recurrent Nerual Network

e RNN TU%&EM%}H—A@%M%H’J%" REH, BINHEM
HERGHBEBRLET—1

® ® ® O

- /TAPI\I—»A—>T
5 & o
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Recurrent Nerual Network

o UV &3 AN EEIRR
8% = FIRE 5 = 2 R E

pic] Bk
o S AREERIE, AMIBUR
PR ERIE.

o WEXEME W s L—%R
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Recurrent Nerual Network

e <;> hes h M
v \%4 VT VT
w St-1 N Ste1
BEE ] > > o >0 >
RN LR w w
i U
BAR <:i:> X X, X141

o EXILHIRR:
he = g(V - S)
Si=fU -z +W-85_4)

Hep f() #g() RomBEEL -

BB (HIXZ HEEk) BEHZME St 2021.11



RNN BYZ549%0 M =

P
)
X
One to One Many to One One to Many Many to Many
Binary Classification Sentiment Classification Image Captioning Machine Translation
‘ ar Hagendoorn 3 -
l The @MIT Introduction to #
= definitely one of the best courses cf its k\nd
it ilabl I
e ’ e
"“WIll | pass this class?" { %
Student > Pass? "A baseball player throws a ball”
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Elman Network & Jordan Network

Elman Network & Jordan Network

RNN By FZELZTT L4 A Elman Network F0 Jordan Network, Bij
HHEPEPREEIBLET— P EIT, M Jordan Network 5 H (%%
BT—1ERT.

Elman Network Jordan Network
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Bidirectional RNN

o W [EHY RNN EBIRIFREFIEIERITAREMNER, Eit
WA EFIRI.
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Long-Term Dependencies 4<Ef {5k %5 (o) &

o HRUEERT, (REEMEFJLTHEEHEETTRTRNIES -
o “the clouds are in the sky” HIRJ “sky”

o AXMART, HRBERETNANLEZ ERIEFRR/,
RNN fTBZAZE2E RERRER.
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Long-Term Dependencies 4<Ef {5k %5 (o) &

o REFAT, FEEMEZHZHHEERABETATNIES -
o “l grew up in China......| speak fluent Chinese.” H1fJ “Chinese”

o XFXMEIFFIEEKAIESR, RNN RMEF S ETLRIER -

v

v
v
v

@—>—@®

ERBEMENER 7
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Backpropagation Through Time (BPTT)

o RNN §—EMINE W Si2HEH). B Loss HE—FHH
Loss H &K -

o HERIEHESEZRAE—F, ABENG—FTHBMXEHEE
%25 04 (BPTT).

t] t] t] t]
o | | vl
=\M LR
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RNN HIEBE i

= Forward pass
<«—— Backward pass = L
Ly

Lo L, L;
tl t) t] t)
Ve Yo b1 92 Ve
Sl GRS T
M N Whn Whn Whn
i W | waf W | W,
X¢ Xo X1 X2 X¢

T
L= L, L =Loss(fu), i=Wih
t=1

hy = tanh(z;) = tanh(Wyphy—1 + W)
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0 1

Y
W-’ < tanh W-’ ===tal W-’ < tanh W-’ < tanh
4 b | 4 4
h. —t—— stack h, —&——> suTck —T—> stack h., ———* stack |—> h

hZ 3 i 4
J L rJ

X4 X, X3 4

o MEZXRELHEENNE W, XEGWEITEHENEEES
RRF W HEEITH.
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hy = tanh(z) = tanh(Wyphy—1 + W)

o MF—5 F"*uu Lr, ?*zﬂ]u Wi, BIBEERIER A

Z 8LT 8yt (?hT aht
8yt 8hT (?ht aWhh

8Whh

o FEEAITHMEZ ;7 X#pH:
Ohy _ Ohy Ohr oy Oy
Ohy — Ohp_1 Ohr_y Ohy

T T
= H ko H tanh'(zk)Whh
k=t+1 Ol k=t+1
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OLy ZE)LT o9 ﬁ Ohy \ Ohy
OWhpp, 0y, Ohr i1 Ohy—1 | OWpy,

T T
al-/l—‘ ayt / aht
tanh'(z )W)
Z O 8hT< 11 (2) h") IWin

k=t+1

o WWHHRER Wi, BT ELZ X, HEKR, HINATLLEN
R SZHERHENESE. BR XSER—LEE.
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RNN HIEBE i

o MRHEPAWSHEMEXMEXT 1, MESHBERIE.
o R, MRBITZHEMNEMMENT 1, NSSBEEIHEK

) @ N a@ ™
{ 0 JWha(_ ) Wha(_ ) Wha t

th t wxh T wxh T th
Xo

x1 xz [ xt
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RNN gy#6 B [El1%

o X THEEIRIE:
o BREEHBY (Gradient clipping): #d KA ERT B —EEE -

o MTHEHK:
o REAEHIHAERY.
o RERIINEMIENL.
o RITERIERIMLLLEH.
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AiE R A

o £/ ReLU {ENRUERE, AILITE v > 0 HIRHRBE SR BB R H

K.

ReLU derivative

sigmoid derivative

-4

-2
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LSTM [Hochreiter and Schmidhuber, 1997]

o FHEEHRNFIEEMEFRATTKEFERRERE.

gated cell
LSTM, GRU, etc.

o LSTM B—#4#%kR) RNN, ATAF I KEKRFIER, HEIFS
E5 EARELAR/ER RNN RIIBEF—FX L, RE—RK
122 RNN $5RIEERE LSTM.
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Long Short-Term Memory(LSTM)

o ILIEAY RNN fp, EEHMBMKER A FAF—MEE
RN, FHIN—A tanh B,

& ® ®
t t
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Long Short-Term Memory(LSTM)

o LSTM R EMHLH, B2 T BATEEHMILS
#. ETEHR=AT (Gate) HIHRIE.
() ® ®
t t t

N B
X }
@nb>
A | bessTll| A
J ):\

© ® ©
] O — > —<I

Neural Network Pointwise Vector

. C t t C
Layer Operation Transfer oncatenate opy
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Long Short-Term Memory(LSTM)

o RNN BBy s R ARIBRIEE, 72 LSTM fpyfe h 4
fa (Cell) KE, RFAELFTHIKEL.

o Cell REXMTEET, RE-LILENLMXZE, ALE
BT LA E M.

&
&
v

7y

W4 1
NS
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Long Short-Term Memory(LSTM)

o |7 (Gate) 2 LSTM MI#ZiERSY, ER
A*alL\iﬁi‘l‘E’\Jéﬁ*’@, AT A EBR S N
ERE "HRIRE". _®_
o Gate @& —" sigmoid LK L& EF1—
MERAGIHITREIRIE.

o sigmoid EHiH 0 B 1 ZEAIEME, =4
B—UEZLETMUET. 0 RE "AiF
EMRET, 1 % "R FTERED. r*_
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Long Short-Term Memory(LSTM)

o IHI] (forget gate): REZEL—HH Cell KEFEFEEH
HIESEISE

o BN hi1 ¥l z,, ZFMLKEF sigmoid |5, ABN Co &
R =5 H—MEXT RS 0 &) 1 ZIE]H’J?ME, KrHRR
SEHIEL B

ft =0 (Wg-lhi—1, 2] + by)
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Long Short-Term Memory(LSTM)

o FINIT (input gate): REEZHEIHH Cell IRZSHANNFFLE
FHIER.

o sigmoid EFERZ input gate, EHMANLLGIES, MIFHIER
C; M2 tanh ERIE. AT EH—HER, X1 tanh E
AR ERITI M gate gate, g = Cio

it = (T(Wi'[h,t_l,.’rt] + bz)
C, = tanh(We-[hi—1, ] + bo
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Long Short-Term Memory(LSTM)

o HT forget gate # input gate BIER, HNTFTILEH Cell
RET .

o Bt WHIBRPIRE Ci-1 5§ forget gate RIES fi #RALHERE,
ZFEAZENGEE. MEZMAREEMH input gate BI{F
i q@; S5HER O BAARKE, FEELMARIHA Cel K

Ciy G

X + »

AT 7’%% Ci = fixCi1 +iy* Cy
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Long Short-Term Memory(LSTM)

o HtHIT] (output gate): REFEZH HMPLE Cell KE.

o sigmoid £ output gate, AMMIHLLHIES, TR Cel
RAFERL tanh I8 (5481 5 1 ZEME), B5H

HIE SR AIETE.
htT
. ? Oy =0 (WO [htfl,l’t} + bu)
o ht = o; x tanh (Cy)
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Long Short-Term Memory(LSTM)

o Hitt, RITEHNET LSTM, MEBRE—TFEAHIELSRE.

o LSTM §—HHANAL—THH h SHEHEAN v BI85
¥ [heor, o], BEHE IG5 FIHNEF] forget gate, input
gate, gate gate F1 output gate B, BB 1SS FOHTHE

I8
@ @)
T\x I\:
A IAAL A
© ® &
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Long Short-Term Memory(LSTM)

W; —
W, —
W,
Yy
Wg
4h x 2h

BB (HIXZ HEEk)

sigmoid

sigmoid

sigmoid

tanh
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Long Short-Term Memory(LSTM)

Ct1 R — @T B Ct —
i
W— g},@ tanh
}
hbr____+s?* o— 0 —h —+—

BB (HIXZ HEEk)
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Z.t o

Tt _ g 0% (ht—l
O¢ o Tt
Gt tanh

Ci=f0C1+14Og
hy = oy © tanh(C})
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Long Short-Term Memory(LSTM)

e sigmoid A tanh HYEFE:
o sigmoid: ¥t 0 2 1 Z[EAIEE, SEERAEFRIEIETIARE

B fHFERI ThRE -
o tanh: #rtH-1 2| 1 ZEIRVE{E, "TRLRRXEIREITIREN
il S RPN E=pu
& ®
T\ ' T\ (
a JTEAL 4
I I
© © ©
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° T LSTM f1, FHEE—FMN C 8 Gy B—EHE G BIAHK
KRR ER, EULATIAEBEEHAREE. 2R

-&‘ﬁ” EEARBEX—FEK LREFRR, mMEMELIER
HFHEBEHRRER.

Uninterrupted gradient flow!

A

1 V2 Y3

c [ — C1 /@‘_J.\‘_ C2 /r\ C3
1= = i &5 (=)
X X X & X &
() Ceann ) (o) (o) Ceann ) (o) (e)Cen) (o)
T T T
| |

BB (HIXZ HEEk)

B#HZMESE
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it g

i _ g 0% (ht—1>
O¢ o Tt

Gt tanh

Ci=fi0C 1+ Og
hy = 0y ® tanh(CY)

o 5 RNN M), BIMAEZSXTE ;2

oc, . of, Diy
R A R AL L ToR

gt .
ac, , O
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8(% . 8f¥ 8 ag .
actl—ft‘f‘actl@at 1+actl®gt+ ox”

9Ct
FH AT A5 2

9Cr _ 9Cr 9Cr—y  9Ci
oC,  0Cr_ 007 oC;

(fkfk+1 - fr) + others

BB (HIXZ HEEk) BEHZME St

2021.11



oCr
oC,

= (fifrg1--- fr) + others

o Z LSTM th, SRERN /, FHESERN, METHUES
MSE. EBMMRT RNN G kA EE.

o Y =10, RTELHEZIAH Cell KT, Jtl:E‘HiBFTUE
EiEE. HR, &4 fi=08K, REAELEFERE, LkiHs
ERtLHTIE, TEBREEE. £
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Long Short-Term Memory(LSTM) TR

@ peephole connection: {# gate 355 F—4 Cell IRTSHIHIN .

Je =0 Wy [Ceo1,hi—1,2¢] + by)
ip = 0 (Wi [Cyryhe—1, 2] + bi)
- or =0 (Wo-[Cy, he—1,2¢] + bo)
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Long Short-Term Memory(LSTM)

e coupled forget and input gates: EREEESICHEEZRIN
HER.

P‘@" Ct:ft*ct—1+(1_ft)*ét
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Gated Recurrent Unit(GRU) [Cho et al., 2014]

© EE|] (reset gate) : {2&IAAZIZ T SR EINAE S -
Q@ F|#HI] (update gate) : $=HI L HIIZ AN E 3

re = o(W, - [hi—1, 7))
hy = tanh(W, - [r; © hy_1, x4])
zp=0(W, - [h_1, 1))
hy = (1_Zt)®ht71+zt®}~lt
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GRU 5 LSTM

o GRU #1 LSTM py# v BIBER BT gate KAZHICIZRIEE
DY ESETILTPN: -

o MELMRZIFATHURMBETLI/L, EMEILLZT GRU ER 5
TS, EBRAEELRSIIZGNER, BRRSHES
EffiEFER GRU,
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Tree-LSTM [Tai et al., 2015]

tE5EH) LSTM HEER IR 4E1E (chain-structured) BIREIXR,
TREBREREHRIIKTIK R -

Y1 Y2 Y3 Ya
x T x3 x4
n
Y2 Y3
x1
Y4 Y6
x2
T4 5 6

HEXHRREEFEHNFEMEESHA
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Tree-LSTM

Tree-LSTM 5% LSTM KX 7l

Tree-LSTM Ky Gating Vectors $1 Memory Cell EZEEFEEHF

-'-I-'j-,ﬁo

@ al,
: (i)
@/ @/ f3
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Tree-LSTM

Tree-LSTM FERVZEH

hj= Y hy

keC(5)
ij=0 (W@xj +UDh; + b“))
fir=o0 (W(f)a:j + UDhy, + b(f))
0 = o (W; + UOh; 4 0)
u; = tanh (W(“):rj +UWh, + b(“)>

c;=1; ©uj + Z fik © ¢
keC(j)

h; = 0; ® tanh (c;)
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Tree-LSTM

Tree-LSTM # FHY GNN

Tree-LSTM BidRA S T = B SHFIEUR children 1 SRS REH
BE&RR, HEAXEES GNN —&.

RMEHIXAZHA 7
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Graph-Structured LSTM
[Zayats and Ostendorf, 2018]

Reddit 33K 42 E il

i XM RETE R — N RIRIOFDREEAE: RIGIEF 2R A,
M HAER AL TREALFEMT — M FHA. B, IHELH
EE R IERMF A

N J
Y
..,.'5‘,.
-
o e
.l/ *®
&
b4
¢
.
A ]
"/
n .
ol i
P D v/‘.‘.
RS e s et
s A9 S
@ ¢
) g e
. oo Q.,%-.
.
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Graph-Structured LSTM

o IWHEANUNEHIIRGH, AR, HERRFELEEEEER
B FES-

o Mk, HAATLURIEEBRSHIFRS BEIEITEK. TE
BT R B TARR RS ERE, PLImEE ¢ MR 3 IR
). BERTEXEE, RERTHEEE.
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Graph-Structured LSTM

o B "5ni§HSZ¥U5EEBﬁA)\LE’J1§h :
o REXYRRBEEXEEER
o 3kH H_ﬂiw,ﬁﬁ’llﬁﬂﬁilﬁﬁ’é?ﬁﬂ’]{n,w
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Graph-Structured LSTM

HEFREENE LSTM Bhl, HAVERTBRILINENX:
o m(t): t MIRXT =,
° k(t): t IE—NFHH.
° p(t): t WIBRSLT A

o s(t): t IEIRBT R
o f5l4n:
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Graph-Structured LSTM

XER LSTM B & T4 gate:
o i: NI (input gate)
o f: BYEIIESIT] (temporal forget gate)
e g: BRiEIT (hierarchichal forget gate)
e o: Myt (output gate)
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Graph-Structured LSTM

o(Wizy + Uihyy + Vibingey + bi)
U(fot + Ufhp(t + Viha(y + by)
o(Wyxy + Ughpey + Vgha + by)
o(Woxy + Ughyy + Voha t)+b)

o SEMLSTM FEEMEM, XANETF, ERBXTNSFERRL
TRIERIEA MBI RFEINY FJU'F,“A.:.,w

o Y p(t) =08, hy BRAMBIKSERER,
JEERY o) &m’l‘ﬁﬂiﬂ
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Graph-Structured LSTM

o Cell K& o WEHIRMH h BITEWT:

= Wexy + Uchpy + Vehiry + be
ﬁ@%)+%®%w+n®q
ht = 0; ® tanh(¢;)

o HATERME N B MER RNN, ERTIKEBLTF FIIEHE
2. EXE, WaE LSTM tEBiR SR AR

o XF Tree FME . HIRE EMEIERUHERIFSHERNE
B HRMFTRNE. FORTREREESES. Xk
XFRANBNLT R ZRWIEERIEEFTH L.

BB (HIXZ HEEk) BEHZME St 2021.11



Graph-Structured LSTM

o HASAA + M — KRTFEEMIAMKEAE) LSTM. FIEE
B LSTM ZIZRTIA S 1E:

i = oWy + Uy + Vithyy +0f)
fr=o(Wia +Ufh), + V;fh+ +b5)
g = oW+ Uy + Vo b, + b))
oj = oWy we + U hyy + V,"hl +b7)

=W/ +USh), + Vi, + b

= ft ®C )+gt ®Cﬂ(t)+zt ®Ct

hzr = o ® tanh(c/")

2021.11
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Graph-Structured LSTM

o WFREH LSTM ME, FEREBHLEERA:
o BRIBFEREE—TFIA k() 5i&;
o RENERHEIRFT R s(t) k-

(&) O mO) ._.gr’f.
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Graph-Structured LSTM

o Eltt, &IE LSTM RidiZMBIGIERFRY () BiA k(1),
p(t) B#HeA s(t), HEFI—EARNNEERREEME.

ip = oW+ U hgyy + Vi by +b7)
I = oWy + Up by + Vi higy + b7)
9 =o(Wym+ Uy hyy + Vg hy, +b)
o, =c(W,xy+ U, Py T Vo Ty + b )
¢ =Woa+ U hy, +V P —|—b’

o = Ocyt9 @ck(t)+zt o
h; = o, ® tanh(c,)
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Graph-Structured LSTM

o 7£ LSTM BTN, FHAMEIER LSTM Fa/k (@ LSTM &y
REMBEE, BT— MLP+softmax FHIEZ WD
B (ZHESAH)\1TER.)

exp(Wilh{, hy])
Soh_ exp(Wk[h, hy])

o BirAER/IMLEESE label Z [8]HY cross-entropy.
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Graph LSTM [Liang et al., 2016]

o U EMAERZMEENT Tree LHIFTTHRMEBER M, XF—MK
MEEE, FANZAEERFSIE 7

o Graph LSTM ¥54E4Ry LSTM #BY M FFN S 42038 B E
;%Eﬁ%ﬁﬁﬁ,#E@%W%X%Eﬁﬁﬁ%#ﬁﬁ?
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Graph LSTM

o IENMKRMEN: WEERPHXNRSEIMERREIIELHNS
RSy, FREMEGRABTHEEIRE.

W e
[
o
e
W
W -
=Ho
B 5 S AR
& 7
— X
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Graph LSTM

o XJF image, LIfERY LSTM EiRIGHIISM. BEIEHRIS 7
BRI, HRBPEXHBINEHNERFIIER &L
Bl ZE R FBEB B -

Image Pixel-wise LSTM
Row LSTM Diagonal BiLSTM Local-Global LSTM
o 000 Q@ o o o @ Q@ o o900
* 0909 S S ) L N B o
o o ¥ o e o 030 o ' o~§1{>c
L = 3 * -0 -0 09 PO N P
* 0009 0000 * 0000
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Graph LSTM

o M Graph LSTM Fi, REEFMEBRKRIBERRENIEX
%‘ﬂﬁﬁﬁ,ﬁ, mMENRMZE4$BEX R B AN A TF1aE e E
1y LO

o XIFMAMIATIUHRES EIRRIBREN (L nFaPRIAR
giﬁg‘é_t—ﬁﬁ’\ﬂ%{%ilﬂ), i BiE AT AR 3R D TR AT
FFeH-

i @ Current node
- i () Neghboﬂngncdesﬂ
il : @ starting node {’1
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Graph LSTM

¢ uti Confidence
onvolution -

Deep convnet

cOnvoluﬁonconﬁdE"ce Parsing Result
map

(]

Residual connection Residual connection

Graph LSTM FHikiEZR
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Graph LSTM

Confidence Driven Sequence

5 Graph-Structured LSTM #8[E), Graph FHENT SESXT N —
AN LSTM Bt RAEFRERNSBET SMEHIRFE IS LM
Eil?, {B Graph LSTM Ry4B/E2 BT HE AL RRY, T8 #HIRF N
B B confidence-driven $EE&HIIEHY.

o BTELETREME, 1x1 HERIBKESZTUER KX TFEMEIRE
R EEER.

o WFENEBERE, MEBSHWERENEGEKRYERITES
;ﬁ%%%ﬁg,#E%Eﬁ%%ﬁ%&%ﬁ%ﬁm%ﬁﬁ
B=

owﬁﬁﬁmw FR OB BGREN EEERHITHIFE RS
/:Eo
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Graph LSTM

o AMMEHHE, HAVKMET =AY hidden KEEH—TEHIHY
B, ARMNRANESRES, & Graph LSTM E#FIEE]—
TEETRE, ENSETSPTRE-LEEENIT,
miEE—&%H.

o Flk, HIMNEFE— flag ¢; KIFRPBBETR v, EBEELE
. ERERT, v BISBEFE hidden K hiy H:

> jena (1@ = Dhjea + Lg; = 0)hyy)
|Ng ) it
(4)] a3
o &
i

hix =
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Graph LSTM

o 5{&E4H LSTM RE, Graph LSTM if AFNMBET HIZE
T HIERNHAY forget gate,

o Hit, ARIPBET ARSI HAT T RIKE=EARR RN
o REARMRIRZAETHITH GAT ?
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Graph LSTM

Graph LSTM B EEEH gate:
e g": HIAIT (input gate)
o g/: BT (forget gate)
o g/ HIEMNIEIT (adaptive forget gate)
° g MINKE (gate gate)

o ¢°: HItH7 (output gate)
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Graph LSTM

o LR gate IAKIT:

gt =o(W*" i1+ U hiy + U hiy + bY)
fhfj = U(Wffi,t+1 + anhjvt +b/)

gl = oW/ fier + Uiy + 1)

g =0(W°firi1 +U°h;s + %)

g¢ = tanh(Wefi 1 + Uhiy + UM hyy + 1°)
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Graph LSTM

o &, memory JRZSFD hidden IKESHIEHWT:

I Y senso (Mg = Dl © My 1 +1(g; = 0)gl; © myy)
’ NG ()|
+ng®mi,t+g?®gf
hig1 = tanh(g) © m; 1)
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Part-Aware LSTM [Shahroudy et al., 2016]
o NFEH{ER A= R FEIRT.
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Part-Aware LSTM

o LSTM BERHHIRHER IR FER 7

24 22
o 12 3 8 D
; - 4 T
%11 O g P 7P o
S () Eg s o o0
O
S ¢ o,
ﬂﬁp ®

KT RXIS
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Part-Aware LSTM

o T HAIMUME I TIZHT
o EFHAIUMEICIZAT

ht—l —> 0 ?-—» ht

1 L)
ot g' P H
fy—~e

Ct
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AGC-LSTM [Si et al., 2019]

o REANMIEEZT B EFHHERAXERE, KFFARAXRTR
HEARR EBRIERE-

...................
S A

> @-> TP
| @~ —<s,{ | [(FA| Feature Augmentation
1

@8 Temporal Average Pooling

[l s
Al Lit]
"'\ Attention
’ regularization
"""""" WA - . loss
[ [ Global Feature
1 : ._> Cross-entropy
— * oo > [ilE> ¢ I‘ml
ross-entropy
| —
| o o
\ g Local Feature
N v )
Input 3 Layers
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AGC-LSTM

o ZERR: AGC-LSTM, Ro& AKEH{ERT Z=HHIE

——————————————— ~ - ~
- X ~. Graph
Oy \ Convolution

1
1
1
1
1
1
1
1
1
1
1
I
____________________

o RREXAMFKRTZEHFE: GCN
o IZIMAMKENER FXF: LSTM
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AGC-LSTM

o § RINEERBEMEET, fow RTEBIH.

ip =0 (Wy xGX;+ Wy, xGH, | +b;)

fi =0 (W, *GX, + Wy« GH, | +by)

0 =0 (Wy xGX; + Wy, « GH,_; +b,)

w; = tanh (W, * GX; + Wy« GH, | + b,.) (1)
C=f0oC 1 +i,0w

A~

H; = o, ® tanh (C;)
H, = fau (ﬁt> + ﬁt

BEHZME St 2021.11
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HAN [Yang et al., 2016]

ht:(l—zt)G)ht,1+zt®iLt

sentence
attention

2t =0 (szt + Uzhtfl + bz)

sentence
encoder

word

_attention ;Lt — tanh (tht + ’f’t @ (Uhh/t—]_) + bh)

word
encoder

re =0 (Wﬂl?t + Urhtfl + br)
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HAN

Word Encoder:

Word Attention:
w; = tanh (W, hy + by)

o exp (ujtuw)
* > €xXp (u;uw)

= E aithig
t
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HAN

Sentence Encoder:

i = GRU (s,) i € [1, ]
%, = GRU (s,) teLl]

Sentence Attention:

U; = tanh (Wshz + bs)

exp (u:us)
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Actor Q

Director "J

(a) Node Type (b) Heterogeneous Graph

7—1—1@1: 5 WJ%

(d) Meta-path based Neighbors
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HAN

Node Encoder:

o _ § : (i3] /

JEN?

zf = |[io | Y af N

JENT

Node Attention:
e = attnoge (h’- h'; <I>)

i R

i

.. = softmax; (eq’) = b (U (ag ] [h;”hﬂ))
ij

« i) = R
7 Ykene exp (0 (ag - [hi[g )k
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HAN

Semantic Attention:

1
Wy, = quT-tanh (W-z?"—f—b)

i€y
By — exp (w%)
’ Z;f:l exp (w"PP)
P
Z=>Y Ba, Za,
p=1
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