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Summarization Algorithm Based on Key Words and Pointer Generation Network

DENG Zhen-Rong, TANG Yuan-Yu, YANG Rui, ZHANG Yong-Lin

(School of Computer and Information Security, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: The traditional generative model ignores the important clues provided by key words in the process of abstract
generation, which leads to the loss of key word information, and the generated abstract cannot agree with the original text
well. In this study, an abstract generation method is proposed, which takes the pointer-genefatér network as the
framework and integrates BERT pretraining model and key word information. Firstly; the TextRank algorithm and the
sequence model based on the attention mechanism are used to extract key wov!rds from the original text, and thus the
generated key words can contain more information about the original text..Secondly, the key word attention is added to
the attention mechanism of the pointer-generator network to guide the generation of an abstract. In addition, we use the
double-pointer copy mechanism to replace the copy mechanism of the pointer-generator network and thus improve the
coverage of the copy mechanism. The results on LCSTS data sets reveal that the designed model can contain more key
information and improve the v‘accuracyc and readability of generated abstracts.

Key words: text summarization; key words; pointer generation network; attention mechanism; double pointer; deep learning

1 595 AT A 5 2 T S LR 1) % PR AT K M 4 1

FE AR E AR MO SR EEEE L AR A AR R T AT, Google
AR SCA. A ME R IR A A, 42 Brain BB\ 76 2014 4E5 H 15 5% A1 AR s e h
B R R — e A TR, B R MR ERE S RS, kT A RE S kb
VHEHLTE B IR SC 3 B S A R A G ) T A FHVF 4 190 B, B S Rush 25 NP5 I7E A4 RN 205 0%

O HEEWH: TR (AB20238013)
WA R ] 2022-01-28; A& B [A]: 2022-02-24; 5K FHIS [A]: 2022-03-03; csa 7E£R Hi RIS [A]: 2022-07-07

246 AR H % Software TechniquesAlgorithm

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/8745.html
http://www.c-s-a.org.cn/1003-3254/8745.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.008745
http://www.c-s-a.org.cn

20224F #5314 111

http://www.c-s-a.org.cn

i H AR SN A

rh S T 51 3 e 51 AR Y R TR S S R, o A
BN RS m b, b 2840 FH 2 b9 2845 2 1) bR S0 &
T R R, 45 SRR, %A LE DUC-2004"
1 Gigaword™! $iE 4 FEUE T AE RS N T Rk
A, Chopra 25 NPV I 7 51 5 7 51 AR AL (1) R0 2%
FHAE A o0 25 I 28 385 4, i v J5 SC ] 5 10) 22 1) ER) AR %
%, 1f Gigaword 44 i m TR AERf 4. DLk
JIEZRE T 5 2 7 H0 B A AE AR il O AR 47 22 (1) 3%
I, AB AR B 47 AR AV 2 R B S i fl ) - TR AN 3%
TP 0] R A gk R4 S v R R 36 s B )R R S 22 1)
i), Gu 25 NV R T CopyNet REAL, 244 i 847 Ny
A 33 1A I AT DL ok $ DUATL I SR 2R AT 1 e 21 i 45 DL,
ZARALAE th B LCSTSY AT Rt i /b o & sl

FOBORE, $R 5 7B I TT L. See 25 A it T UL

BUBI, B4 T PG SR e S S o i 2
SR 36 B 46 -2 OB, S R > T A e
mESRE N

2 HHRTAE

R A B 2% BE 098 4l SR SUA A B RUARE, (B A
REAFAEA A ENE, 3 EUAE B 2 A LA T S
M EZEE, RARMERCRAEA. /RGN FNE T
MR OL T, FRETARAE R B S DR 88E 7. AR pLIX 2 i)
R, AR SCHR AR S BER (5 S A i B A R 45 A
MWk, ] BERT Tyl 2R BRI =5 (4 2 481 X
RFAL 1 17 2 A0 P i O 7R R AT S B 1] O 4 A, AT
R 9% Bt ] 2 HURE TR R ol i S B 5% B A ) WA, 4
TextRank 535" SEAT SRAE I FOFRIN. 585, BAHE 32

Y 0 6 B AR5 5 S AT R T A, R

BN U5 24 90 2 03 25 WL L, (5 7502 R A 9
S SO B LA, IR 7 e
SN AT 1 S 1, SRR T RIEL 0 4 A
AT

ST 815 e 51 0 A A e S S R
B A . T 9 S £ R A R
M, VF 2 TR 6 7 £ SR R A
E R A N0 S i S R AT S
L 8, B8 SUR KPR ek
B T B, 4 R T A R B 0 A
. Wan 4 AU e B4 AR ] T LA 895
BER T, M A SO B T I B B e i, o3 T
ERREE, T L4, Li 28 AU T 44 B A
GRS £ 105 T2 LR R P SR T B 0
ik ST AR . Li S A SR e 5] B ik
RV 4R S0 S A F ST ) TR B 2 W B
LR R VR £ 8, 7E BSC A S LI T AR IR
SR bk 7 2R B R FE SO MR e R T SOk
AR 74T, T 9E SR O E e, R
MR T — R 0 S 7 135 5 5 9 2 P R 4% Tl
s, LESERR S 5] S A AT R .

3 KAP F#!

TEA T, ?ﬁﬂ‘”@?ﬁﬁ?é%iﬂ%?ﬁﬁiﬁim%
(key words and pointer-generator, KAP). |8 1 /& KAP
M%ﬁﬂgkgﬁ%@ﬁ%%\%@%\%m%ﬁ&.
1E KAP AT A =B 1 G B (S B RN B E R A
BLG A, 5] S48 AR A, RIS R R ST B 1
i, 2 e B 2 A ) AR 1

P(wW) ===

-
. 3
Key words' ¥
hidden states l . .
embedding

Words embedding

:
Words embedding x2 H )
4

1 KAP MR

Software TechniquesAlgorithm #1F4 AR 5% 247

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224F 53145 111

3.1 IESTHERMYS

RATHIFELR AR See 25 N1 3 H 5 A2 e
SRR, SCEE X={xy, X5, -+, X, ) FONBIGRAL 88, it 3%
W5 TR SC LG R FSBOR S h={hy, hy, -+, by}, SRES 3SR S
HORESN S, F by AT B T, VR IHLEIH
AN

¢! = VT tanh(Wyh; + WS ; + ban) (1)
a’ = Softmax(e") ()
H V. Wy Wos by NS 2 JRTER 15

At FH A R S

k= Z,dhi 3)

K3l (3) BRI IE A B S5 S 8RS S, % |

LM 2 5 2B RVE A0 Pygean:
Proca = Sofimax(V (VIS k1 +b) + b)) )
2
Forb, v Ve b BRI S B R (4) 3 Poces
S O, RT3 (6) H 0 w
S L AT

~

P(w) = Pyocab(w) )

FRAT B R 45 38 3K (6) 75 2 AR T R IR

S A A BRI A BRI R A R ARAE K (3)
(38 LI & b, TSR ER, THEA N

Paen = O(W It +Wh St +WExe +Dpry) (6)

/H\:EP, Wpss W Wi bp[r %*ﬁ@%;’z&%ﬁ EE‘_X‘éx
THE P 3R] w 1) 5 A7
P(w) = Pgeanocab(W)+(1 pgen)z iw=w ,‘ (7
P ot A2 B 2 1) BAR R AR A ] 2 Bros. RS0 5 fE
IR R THEE R AU, 205 4 P R L i
S LR S 1), AT S 1) BN S B BROBUZ TS Pen,
{3511 P bt BRI 0

b | &

| P

gen

i (7)

WA |

[ W N

K2 $REHE M E

3.2 ETFIEIFFIR KRR SR

X T R A S BUE 55, A% 4 A AT ST
AN REAR G 3 S B R B IR RO 45 U2 AN SO 2 i
IR B PP 9 B e B A, HJ?I‘{’E%’I‘%&E’J%J)\ ES
i (RO i . SR IR R I B 3 .

Keyword

' Words embgddlﬂg. . . . .

3 SR PSR

R e 0 g A B G Ak g ] ) B, 4 R A R
LSTM (K J IS 1012 0 4 ) 252 A 5 1] 1Y) 17 i) %%DL
AN ZI R BB ZIRAS, THE TR A &, K45 2 1R
Ira) 5 AR R 5 1) B 2 R A il 1Jri%5-'ﬂj9€’€éﬂiﬁ‘tlj
(2R FH 2 T3 B UL 80 7 51 1 4 A5 2R 4 L
{1 G B 1] e 0% B 4 M e W SR SC 1 A S, 9 dn— 4k
N4 M S L, I A R S A I, 12

248 A AR H % Software TechniquesAlgorithm

A DR S U AR, SIS BUR A A A 4 .
P B ) B, AT A TextRank SVEY
AR EUF S B . TextRank 2 5 FH IS AY (1 HE
Fp Bk, 12505 SR IR SR AR SR T A B AR, AR
Ja ] 5 ] 2 TR AT B 5 A B R B A BATIAE
TextRank 5325 3 TVE & AU ) R SRR SR B AR 5%
SR, R SR AS AR, DUST I 2 SR I AR [R] S

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

20224F 5314 111

http://www.c-s-a.org.cn

i H AR SN A

], FLRIRBEEL T 7 41 30 e 51 B IR S S 1], ¢ e i 4%
TextRank $ ) B 1]
3.3 KAP MZE1RE

KAP W2 1R 285 7 B 1A A5 S AR B A B
7%, KAP M2 B an il 5 fros. 22T dmtidds - il 2%
B JURR TR SR i N, 5224 Dy th, 7240 B4
F I R AR AR S BE(E S, R EUE B A 3
B IR SCHHE S FRATH ORI H e, 75 AE pledi 22 ) i 2
rh O R DGR R E R EE M R B OCBE A 5] 3 X 4
H I, DA A i 2 0 ot &

KAP W45 A1 ¥ o i} BERT! SR HEAT YN 45,
BERT 4R A% 2% N0 7] Transformer %544, @i £ 3L+
BEANERSEE T KAP WA 347 0HERE ), [EIR

FFF R LTS0S B Bk, @ BERT W%

KAP [ 4 AR R % B 07t G P B A ] 2 ]
K 5. N '

ATV SR 3.2 WO VA A R RRA (S B, A
TG R K={Ky, Ky, -+, K, RN B 45 (1) S 1A (5
SR Z A RE I = (8) T LSTM K ik #:52 &F
A FRL 3R] (1 ] [ B AN B AN IS 20 R BROBUZ IR A, 19 21 24 1
I 2] £ B2 IR

Skey + = LSTM(K;-1,S key 1-1) 3

Fr, Sy, S CHAE B RS B, Sy, o N
— I ) el 3 L £ PR 24

A L5 G 8 0 BRI SR A5 HE AT 1 B 0184 O 52,
VR T AR R 24 ] o S B 1) R R,
i A 3A:

Chey i = VI tanh(Wihi + WiSkey i +ba) — (9)

HH, Ve Wi Wi by WA ISHL, by NGRS A
BB IR A REAE I KB oy AP ERE P
Lh A9 BN ¢ HEATAR N, 25ttt (10);
eg=eite,, (10)
I ¢, Bt T Bl (B W6 3l SR
LB S M2 TR A 7 oo B (61 o, T 0 B
ZLNEATE
a' = Softmax(e’) 11

=09

R AL

Attention

B ARS

[SYEV e

\
K 4 %%Eiﬂ?;%ﬁiifﬁ}‘i@

XVa(1-Pye,)

EE L E TR —_

N P [P

XA(1-P,,)

| Wl H iﬂi[éﬂﬁ|

—| Attention] |é| [ 2R

K s

S E LR B RE SR SRS R A R, AR B

A 5] S 28 BRSO, DA R AR A I Y
3.4 WEET

FRET A BRI 445 LR A EAT BLIA] 1) SR, 7 KAP

Bl ZR A

KAP M &
PER AR oh ) SR BT AN BE

SRR SRS B, T 9

UM B ] A5 S v BEAT S 9R] A S A, FRATTE A AR

ARE PR A A 45 FR) AR B

FE AR BT R Al_E, B — 98 DGR (5 B 4

Software TechniquesAlgorithm #1F4 AR 5% 249

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224F 55313 111

B, Bog 9) AW o,  HEIER D dy .
a;(_i = Softmax(e,, e D) (12)

i A5 2 £ SC B IR _E TR B LRI U SRR OB
] L fR 7% DU,

Pc_k(w) = Zi:ki:w Clij (13)

o, P, (w) AR RS G & R M) A FRBE R, 2T
I E3R) A ) 2

1
P(w)= Pgeanocab(W)+ 5(1 —Pgen)(Pcfs(W)"'Pck(W)) (14)

Hor, P, (w) RAEESC ST A IO, Poc(w)
A . R KAP R P, RN
BRI b A A R WA B ST S ] )
§, i ) S 5L S o 4 B 4 0, SR e
L ed L a™

PRI T, BB 0 B0 A %
Bk, ARy 4

loss; = —log(wy) (15)
4N R 91 R 35 2

T
1
loss = T ; loss; (16)

4 SIS HT
4.1 HIEE

S B SRR T LCSTS i &£ %3 &£ 2
TORAEHIR M RS BN, ZHEEALS THEE

200 73 ZFH 4 L T Boda R i BAR IS Sl 1 P )

7. PART I 380808 R A 34T N LRI, T PART 1T
AT PART IIT F #5452 9 AN 3T 200, 70 20 1 2
5, PR IR I A 5 B 2 IR

.

%1 LCSTS $iE4E

42 ZRIMERSHIRE

ASEESAE Ubuntu R HEAT, SE56 R348 H Python 3.6,
TensorFlow 2.2.0 « Torch 1.5.0 HEAT 524, S2I6 S Hk
B 2 fion. S Adam 5L #EAT R AR
1, BRI RERE 200 B IRTE— IR, EEIIABIRLL R

K2 ERBHIRE

42 F ZH
BERT-baseti 71 2 % 12
BERTRG 2 4 768
BERT#batch_size ’ 16
2y > B 5E-3
KAPHE TR R R/ 50k
KAP iz 4 512
KAPH: #batch_size 8
AR 100
MERKKE 20
S iR B 6

PO PARTI PART II PART III
51 — 942 165
P52 — 1039 216
533 — 2019 227
P54 — 3128 301
535 — 3538 197
Hdf 2 400 591 10 660 1106

TSI FE A, FATME A PART T 1E NIl 44,
PART II A1 PART III %3 5AE 56 F 45 A 4.

250 B AHARH 1 Software TechniquesAlgorithm

4.3 TEMNIERR

A S Lin!'® 32 H ) ROUGE 8303k 47 B AL (1
VA, % ROUGE 1545 52 TH A5 AL AR Bl 1) 475 2 5 A i
T E B H RPN A R S & Hh ROUGE-N

THEAXN:
Z Z Countyaeh (gram,,)

€{ReferenceSummaries} 8ramy, €S

Z Z Count(gram,,)

S E{ ReferenceSummaries} gramy, €S
A7)

N 10 S0 T AR 2, B G{E Nogram |0
H a2, Sl T AR A B A M. ROUGE-L s i
AT A% 5, AR

N
ROUGE-N=

_LCS(S.0)

Rics = “Ien(C) (18)
_LCS(S,0)

PLCS_—len(S) (19)

(+8)RicsPres
Rics +B*PLcs
Horp, S RORBEBE BB 2, C R JE U, R cs R
[F128, Py g FTRAEHZE, F g ¥ ROUGE-L £34. ROUGE-L
FRHBEK AT oM E, £— € R LRt kIl A

AR B AT
4.4 XKEIRHELER
F 3R RB IS R, 124 R 2

Frcs= (20)

w1 7 51 21 Fr 47

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20224F 5314 111

http://www.c-s-a.org.cn

i H AR SN A

BERURI TextRank P05 4LAK, T 51217 51 AL g
P RV 3R, 7 s L T LA R )
eS )

R3O ORBEAANRER

i JE S KA
AR UURAE B T AN KR4 HE DR i KA
Wk e, R T — R EEF IR L=

» . VESIIE 9
o P K A I 4 . X, AR R R -
SR, AR50 SR T T, 7R O T SR E AR %‘Hﬂﬂﬁﬁ
#? mTH ﬂ?ﬁ/ﬁ%ﬁ&ﬁﬂﬂ PUATIRZE R 7 ‘
FRERRITREDT ! AR R)
H B, 4 RlSCE 1E A TE 15 SRS HLE B, X2
B E N ANE B e 1. it AL 4R e, Bl SR o
b — 5 HE DS Y 2 At AT DA, B ET R Ja i T3
FIRTHERE S R FR, SREEREE T HLE
PR E R Ry
45 INLERLLIER

R bR SR 5K B Al RN ?“%TEEEH?%EP *4
BT KAP P2 AIIRL K HAth SCA i ERRAE LCSTS
Hn R LIS 45 R, O T BRAEA S5 AR i A K
A R, BATRR R T 2 B AR B SR A 4
BEA R 4 3R AT EE AL

%4 ROUGE #¥ 45 B xt b

7Y ROUGE-1 ROUGE-2 ROUGE-L
RNN 215 8.9 18.6
RNN-context 29.9 17.4 27.2
CopyNet 34.4 21.6 313
SRB 333 20.0 30.1
HAM 354 11.9 333
DRGD 36.99 24.15 34.21
KIGN 37.76 16.56 34.49
PGN 36.24 19.16 32.90
BERT-PGN 37.78 20.61 34.30
KAPO 3891 21.56 85.54
KAP 39.25 22381 ° 35.93
N 3
(1) RNNP! 2 3 T° RNN 1) Seq2Seq Hi%!, #1415

iRJE N RIUE I RSER RN, B IR L.

(2) RNN-context" j& 3§ RNN 5 4 1 5% 1 HL i
HJ Seq2Seq H& 7Y,

(3) CopyNet' &3 TyE & Sy i B L HIHLH )
Seq2Seq HHEAY, TE MRS A% Y BLAR N T A B AN & i A X,
FOVF IR SCATEAT P9 25 1 52 1.

(4) SRB!"7 2 —Fof 412w IR SC AR AN 2 2 [A)3E SR
PRI AL, GG 5N T — AN T SOORBR I £ A
RUSR i SCACRIR 22 1] R TE SRR AL

(5) HAM"™ J7 i1 5l 2 B2 | FRid s Ao WLl R LR
F)Z B IR R, Z K E RIS 25 .

(6) DRGDM™ J& 3R 1 8 VA [ B AL A L 2 > H A did
B R I RS B IR G A L.

(7) KIGN™ 2 —Ffolég 3 U2 AN i L AR 45 A 1 4
A AR AR e SRR R S AT 5 A AT A R

(8) PGN'! 2 JR AT F A SE LR B 78 H 1 AE B 2.

(9) BERT-PGN fZ3:F BERT TRl ZRiFE %4 iR 4K.

KAPO S 7E F R B 28 B 0 286 i\ G 87 £ 2
KAP &SI ) fie 4520, f%ﬁfiﬁkﬂ%inﬁ)\%%
EEED %uﬂntwaéﬁ%mm% W3 F A,
= RNN F RNN context fHLLERA IR KFRE IS, 5
CopyNet. SRB. HAM %5k B4 — & M3 T, 75
FLRAAY PGN LU I, filON SCHE A5 B FE BT 2R
N L R R B AL /E ROUGE-1 24> L& 1 2.67, 48
ROUGE-2 8% L& 1 2.4, /£ ROUGE-L & | 2.64. fit
N BRI S PR AT A X 28 AN UG 1% DML
Xf LRI AE ROUGE-1 34 F &1 1 3.01, 7 ROUGE-
218 BT 3.15, #£ ROUGE-L & 1 3.03, 5 BERT-
PGN HHECERA — 8 U4 . 45 R, 5I%A SIS
S 2R L, FRATT 45 AT B T ek, X 3R B %A
RO FRASE U B A5 Bk AT 155,

Kl 6 rekl &k 3 4 Fiii i ROUGE 73 H0kf LL Y
S H IR, KAP ol 1 RO, o7 b

R/ ROUGE-2 FIlROUGE=3 11343 f it i ).

3778 3891 39.25
344 335 354 3699 3776 3624

* To16 2061 21.56 2231
10 ’ 16.56 '
11.9

ROUGE 4%

Q@ @*Q@ & Qyﬁ\ > \Cﬁ QC)é C)é &0&
< &

RN Q
—+= ROUGE-1 =e= ROUGE-2

K6 MR ROUGE %05t

ROUGE-L

FATREEE KAP B4R AR £, X EL W&l 7 i
N B AT LA R £ R REARLE ROUGE 4347 1
#A —E Rt E, BARS EIfE ROUGE-1 184 L& T
0.34, /£ ROUGE-2 84y & 1 0.75, £ ROUGE-L 1§
gy BT 0.39. IWEHEE HR IR B IR R 1) 545
B B

TEFR 5 FAVFIH TP ELAE Bt 2241, b PGN

Software TechniquesAlgorithm X fFHi A5 251

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

I WA

http://www.c-s-a.org.cn

20224F 53145 111

e FRAT HA e 2 A TR 8 B A BRI 2%, FRATT R TR 2 i N
o iR (5 B A SR B8 DIBL. Rl LU
BAROIRATP B R R AR L [ < b — 1],
55 2 o B ERATAE R R B 2 1 JECE L AT
LAt PGN AR B A A AN 2, R 2R B 2 1 —
B ERAE S AR SCBEAE 25, A2 R 4 E 5N
REF AR, RS 2 RE L.

50

40 | 38.9139.25 i 5435.93
= 30
R 20
10
0

ROUGE-1 ROUGE-2 ROUGE-L

ROUGE
B KAPO ® KAP
~

K7 KAPR BXUEE 6 EE
%50 HEE R

6 v A SO I AT B (200 AN E)

ANLHT5) HE
1 29
2 47
3 57
4 36
5 31

e R ES
ol R, 6 3 4 B E A =X 10 25870/
7, 1 5K0.77%, SIESL13A A IR Bk, M
BrimEse Bk2.74%, EAEES A, T RRATESHMN N
17 37670/ F. fE 7 RHfEsh . L miR S A2 N
! IR, T PREEM LK SRR EK.
SHEME AT EIMIES 13 AL Fk
PGN 6 H EHEMIERKIZNH
A3 6 H EWHEMIALERKI3N A
28 H M, @AFURTZE 046 N 8% R LR, $48
BT H AR IR R F 10077 B K IE 134N H, BRI
FrimlEse R RETE K. RORBEIR B, SRR HAET
S BB R A% 2 I8 AR BT 25 0 T 8 A ot

2 S E :
SERT ORI RS R ARG R IR T e
PGN  5UZR A RO i -

A BRI R S IR
|

9T HE— 5 R 0 TR, AT T 2558
7 B RN AT LA AT N VA BRATA I
KA R BENLE R T 200 MR, JHIBIE 12 4
W S0 A X T i AT VR 2. 2 O 1 21 5, 2 B0k
T A AT L T SR AT AR 6 HH T LB, 35
NHIH 294, B0 N2 HH 474, B9 83 HH
574N, 1308 4 A 36 4N, 15558 5 19 31 A, AT LATR
W, 8o mT 3 0H 67 M, b 33.5%, Ha&EmT
2 (I 124 MT, 5 62%. BRI, A2 Hr it $ i T bl
LS R, T A B LA — 52 AT .

252 AR H % Software TechniquesAlgorithm

5 g REE

ARSCOCHEA 5] 3 A 4T £ BN G BEAT IR E AR AL
SRR PR AL AL A NS RIS S 15 . 48U,
ﬂ%%%ifé,ﬁ‘éﬁﬁ%ﬁ%ﬁiﬁﬁm‘%E‘J?i%fjﬂﬂﬁ%ﬂEP, 9l
@ﬁ%ﬁ‘]é’tﬁﬂ. b s 1 UG 4 UL, 2R
FRISCAS Fl S B 1A oh HEAT SR I B, IR T A B
il . SEEe R B, AT AYLE ROUGE 1370 A W i
HIHe =, TR BT AR BRI 4 L R 32 A R SCIN 2. TE R K,
PATAT LA A AR (1) 2R, i {8 A Transformer g 5
by A A SR TR 0GR, #E— D A i AE
PEFI DG,

S0k

1 Sutskever I, Vinyals O, Le QV. Sequence to sequence
learning with neural networks. Proceedings of the 27th
International Conference on Neural Information Processing
Systems. Montreal: ACM, 2014. 310 31‘_12.

2 Rush AM, Chopra S, Weston J. A nc:Eral attention model for
abstractive sentcipce summarization. Proceedings of the 2015
Conference on Empirical Methods in Natural Language
Processing. Lisbon: ACL, 2015. 379-389.

3 Ovér P, Dang H, Harman D. DUC in context. Information
Processing & Management, 2007, 43(6): 1506—1520.

4 Graff D, Kong JB, Chen K, et al. English gigaword.
Linguistic Data Consortium, Philadelphia, 2003, 4(1): 34.

5 Chopra S, Auli M, Rush AM. Abstractive sentence
summarization with attentive recurrent neural networks.
Proceedings of the 2016 Conference of the North American
Chapter of the Association for Computational Linguistics:
Human Language Technologies. San Diego: Association for
Computational Linguistics, 2016. 93-98.

6 GulT, Lu ZD, Li H, et al. Incorporating copying mechanism
in sequence-to-sequence learning. Proceedings of the 54th
Annual Meeting of the Association for Computational
Linguistics. Berlin: ACL, 2016. 1631-1640.

7 Hu BT, Chen QC, Zhu FZ. LCSTS: A large scale Chinese

short text summarization dataset. Proceedings of the 2015

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

20224F 5314 111

http://www.c-s-a.org.cn

i H AR SN A

e}

el

10

11

12

13

Conference on Empirical Methods in Natural Language

Processing.  Lisbon:  Association for
Linguistics, 2015. 1967-1972.

See A, Liu PJ, Manning CD. Get to the point: Summarization

Computational

with pointer-generator networks. Proceedings of the 55th
Annual Meeting of the Association for Computational
Linguistics. Vancouver: ACL, 2017. 1073-1083.

Mihalcea R, Tarau P. TextRank: Bringing order into text.
Proceedings of the 2004 Conference on Empirical Methods
in Natural Language Processing. Barcelona: ACL, 2004.
404-411.

L, 2R, IR A, RIS B i) ik 5 5 18 SO
EITEWT. AR, 2016, 35(2): 197-207. [doi: 10.3772/
j.issn.1000-0135.2016.002.009]

Wan XJ, Yang JW, Xiao JG. Towards an iterative
reinforcement  approach for simultaneous. document
summarization and keyword extraction. ?roceediﬁgs of the
45th Annual Meeting of the A_§sociafi0n of Computational
Linguistics. Prague: ACL, 20‘07. 552-559.

Li CL, Xu WR, Li é, et al. Guiding generation for abstractive
text summarization based on key information guide network.
Proceedings of the 2018 Conference of the North American
Chapter of the Association for Computational Linguistics.
New Orleans: ACL, 2018. 55-60.

Li HR, Zhu JN, Zhang JJ, et al. Keywords-guided abstractive
sentence summarization. Proceedings of the 34th AAAI

Conference on Artificial Intelligence. New York: AAAIL

18

2020. 8196-8203.

Devlin J, Chang MW, Lee K, et al. BERT: Pre-training of
deep bidirectional transformers for language understanding.
Proceedings of the 2019 Conference of the North American
Chapter of the Association for Computational Linguistics:
Human Language Technologies. Minneapolis: ACL, 2019.
4171-4186.

Kingma DP, Ba J. Adam: A method for stochastic
optimization. arXiv: 1412.6980, 2014.

Lin CY. ROUGE: A package for automatic evaluation of
\;Vorkshop on  Text
Summarization Branches Out. Bareelona: ACL, 2004. 74-81.

v
Ma SM, Sun X, Xu Jdyet al. Improving semantic relevance

summaries.  Proceedings  of

for sequence-to-sequence learning of Chinese social media
text summarization. Proceedings of the 55th Annual Meeting
of the Computational
Vancouver: ACL, 2017. 635-640.

Yang WIJ, Tang ZC, Tang XH. A hierarchical neural

abstractive summarization with self-attention mechanism.

Association  for Linguistics.

Proceedings of the 2018 3rd International Conference on
Automation, Mechanical Control
Engineering. Atlantis Press, 2018. 514-518.

Li PJ, Lam W, Bing LD, et al. Deep recurrent generative

and Computational

decoder for abstractive text summarization. Proceedings of
the 2017 Conference on Empirical Methods in Natural
Language Processing. Copenhagen: ACL, 2017. 2091-2100.

\ kot i )

Software TechniquesAlgorithm FXPFHE AR 5% 253

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://dx.doi.org/10.3772/j.issn.1000-0135.2016.002.009
http://www.c-s-a.org.cn

	1 引言
	2 相关工作
	3 KAP模型
	3.1 指针生成网络
	3.2 基于序列到序列的关键词提取模型
	3.3 KAP网络模型
	3.4 双指针

	4 实验分析
	4.1 数据集
	4.2 实验环境及参数设置
	4.3 评价指标
	4.4 关键词抽取结果
	4.5 实验结果比较

	5 结论与展望

