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Abstract

In this paper, the method of text summarization using sequence-to-sequence model is studied, and
the causes of two shortcomings, which are difficult to generate extra words and slow connection
between words, are emphatically analyzed. Combined with byte pair coding algorithm, a flexible
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granularity byte pair coding algorithm FG-BPE is proposed. The improved FG-BPE algorithm di-
vides the whole word into disjoint sub-word units, solves the problem that it is difficult to gener-
ate words outside the set by reducing the text granularity, and realizes better learning of the rela-
tionship between words through the secondary segmentation of sub-word units. Experiments on
Gigaword set show that compared with the original sub-word segmentation algorithm, FG-BPE can
improve the recall rate of co-occurrence of one tuple, two tuples and the longest common sub-
string as a whole.
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Figure 1. Automatic text abstract classification model diagram
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2.1, BV AHERAR

T E S A 2 (Extractive Text Summarization, ETS) M\ SCA il Y H 4 52 1 A) 4 Rl 284 22, A=
A B AR AR R ;AR JR T NSO, By, e X o ETS FARAM & i A\ SCAS ] A1) 5 2R 19 4015
FT1H 000 A) Tk S i N R, B T S8R AL [ 5 7% (Statistical-Based) . 3 T 35 1 i
(Topic-Based). &1~ [& )75 1% (Graph-Based) M1 AE -1l 22 [ 2% 1) 75 7% (Neural Network-Based) V4 7H[5].

1) T GuilFRiEH AR (Latent Statistical Indexing)4s & ) T G THRFAE SR VPAGAH G B ZLRE TS, SR ARYE
BN A) AT IR R S R, ERE RIS E] T2

2) T T T L B A TE X & 5] (Latent Semantic Indexing). HE 3 i 7E 18 X 43 #7 (Probabilistic
Latent Semantic Analysis)HI[& & 2k ] v 7 73 A1 (Latent Dirichlet Allocate) A8 T+ 5L SCRS () @70 A, AR5
AR TSRS 380 1) = A 4 A 0T SO o ) PR SR BEEAT VT A I DL %

3) ETERIER N SCANE — ik AL, A5 SCRFAE T S, AT RIS T i,
iR A BARR I Text Rank 5i%[6].

4) BT PR BT AR N BT IR TR AL, R4 5 N B HECACSOA R b, S R A2
B7].

2.2. ERAXFHERR

Az RS A E (Abstractive Text Summarization, ATS)HF A7 5L y_i RAEFIASCAF HBIE, ATS &
S b RN JFUAE SCA AT B, AR5 DAL S0 77 2O JE S AT M4 AR B 2 . Sl A A,
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(197 51 0 5 51 R R e =2 %ot fiip N SC AR M 7 11 o 0 A A

4. ETFiR 8 T
4.1 BETEBEMAEHRME
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DURE 2 N N SCAS B LA 0] 21 th 5 22 24 b, AR ME B FE TR 42 Bt (Pointer-generator) B2 | #%
LM 4% (CopyNet) 55 . 5 DUMEZ 1) 51 AT LUIE 4 22 AR AR A Ml e LLAE i) in) /8, (EAK THAS BE X BRL 1] ) BC 2R JdF
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A5 2R T 4 i 0 P9 5 L] 2 [A) BB R AT i . AR BN TR b 53 (Byte Pair Encoding, BPE),
BPE H HLIa]k iy N H SO Hp (14 B 3 BN A AR AS B FR SR G, (R TRl o ER B A IRIE R B
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Figure 2. Frame diagram of encoder-decoder based on Transformer
2. ETF Transformer R4S - FRIDERESRE

4.2.1. 4wios%
BINSTAS X = (X, %g 00 %y ) BERGGASES B N M it 2 HE B R, 56 1 Rl 2 an 2 5(1).
2 QPr:

Z| = selfAttention(h ™) M
o} = LayerNorm(h" +z/) )
h' = LayerNorm(oi' + FeedForwardNetwork (of )) ®)

Ho, W7 BRI - 120 TR SR x 28§ A5 x gahs, 551 -1Z2 0% RSB U2 MR .
SelfAttention() % 7~ XF f7 A M Fl & 7 & /7 (Self-Attention) HL ] , LayerNorm £ 7= 2 x #E 1k ,
FeedForwardNetwork 7 /i 154122 X 2% (Feed Forward Network), Z! A1 O] it HUd 2 (1 Hh [ 45 21
B VERE IR IR AR . R U S B Query. HEHIFE Key FIEMFE Value
NS, ARAE R REREAERE, HEERIM a, WAR@)FTR:
a = Likelihood (Query, Key) 4)
o Likelihood 27~ e s 25, e B 2 1H S R Q ANBEHE M K 2 IR AR, st RIE R I i a -
iE%H, Likelihood 3 Nt (Addictive). FUHE M5t (General) AT 25 FH (Dot-Product) =1 75 20[9], A2 (5B)Fin:
v, tanh (W, [Q;K]), Addictive
Likelihood (Q, K ) ={QW,KT, General (5)
oK', Dot-Product

He, v, W, AUIZSE tanh ABGS R BIER 100 o AMERFEHIE, BRETERS 0K
For, mAaR6). (7). B)Fin:

oK'
Jd

Attention(Q,K,V)=f (Q,K)V =aV =

v (6)
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Q=W,H (7)
K =W, H ®)

Forr, d HERE Q 4EfE, Q NMRRLERET — I ZIMEH, T K gD S SCAR SRR . £ kiR
Ji(Multi-Head Attention) L[ # H #E4T 2 IR HAFR L H Q FI K, JR¥ BIEE NS 543 B R 25
RBERFORAT AN, WA ()R-

Multi-Head (Q, K,V ) =[head,; head,;---; head,, |W 9)

W ONTFTIIZAZH, hn e SR head, Dy Attention (QW,, KW, VW, ) o 2 3kid i /7 REAE NI 1) 1
FEXS SCABEAT GRS, SRAF U [ SCARIR .

4.2.2. fRAOES
FE D 2T AL A H EAT AR AR R L . RIS A N 2, B ERR 2 kit B I BRI T 15t e 22 )
RIS, B — MR 3R 1R EncDecAttn() ] T BE & g td 23 A1 A 2% . EncDecAtt()F ) K A1 V
KE TG H H, 1 Q R TAEMLESEE | EX AN I465 S, .
AL A I T — 2 M I S 2k AR e s, I Softmax()BR 375 2RV R IR A P, » BRI HER
IIAT Poca 79 B4 TS (%0 H B0, A X (20) s :
Procas = Softmax (W, S +by ) (10)
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TN GRS A AL B A A R A AN TR o RIS D IR, b A AR A R TR S it
FINGREERL D FIEFF KB n S8 HARI R, BINZ0EE D F I FTA AN EE /M E)E
RV FEYIIRIRICR, WA TR — N 1R 5, A IR R & 1 AR AR 1A ST I
FVCR . B n WHEIEES R, FiidiC RMETER. FHEVCRILT 7T Fia M #7750, nh@d 1
TR AT ZRRE A b (1 B A AT 401

A A 1 SRR E IR SCAR T Tl #l. inEE 1 R, TRl #EBEER R LGSO D FlTR
FVCR V. REIG RS EI SR D

ik 1 FrlsarHIEE

Stepl: BLEUFRLACA D HkAT 41

Step2: 4 FIAIATCR V ARYE T B K B HE T

Step3: for R4 A D H )4~ Fiin] dos

Step4: for AR H &N 1A BTG dos

Step5: %K HLIA] K H B O S HT iR T, A

Step6: EEF 45, AL LA T3 FISCA D

AR R AR, AT BRI GIER S m AR, FiE s BRI E S n ik
EIHERAE, WBZAMIRIER KT m+n 2 2m +n Z[A].

4.32. BUHHIF WD EE

BN ZRTE R AT BRI, R 2 i TR B a6 73] oo 5 R T BE IR AN R e P ik %, LA
FEF A& S T INZERL BINZREREEUI, 2SS RS KA. 8 T G EAN R
AL, AR SCAE T RIAC R M R P AN A 108N, SR AL 5 Y 5% FG-BPE (Fine Grained
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Byte Pair Encoding). i M 2 AN g 73] SR TR EAT & 0F,  SEIUXS BR AR SCAS 70 1 8 S0 & B
58, WL 2 PR

Bk 2 GRS NT gAS L FG-BPE

Stepl: EHUIZRERL D FH@EAT 7310

Step2: fERFA B JE INFF 5 </w>FoR BUIA 255, Guit Buial Ak

Step3: KRR HLR D FON TR, O T BT AN TR, WG RIRNER VA AT ARG

Step4: while 471 & HXE /N T n do;

Step5: ZiitiHEL D HFAHAR PN H TR BRI

Step6: i B 24 Hif 7 A I HAL R AR A i R R TR

Step7 :: if random()<p then;

Step8: ¥ B 2 HiAF A I H TR AR K e ) TR 5

Step9: EEWH 7, HANLK,

Step10: H4H4 AT G I RTINS TR BT I N — AT, FFIMABNERNCR V

Stepll: EHH 10 8, HIILK.

S 2 il R p AR R B IR TR & BT A .

5. SCO&
5.1. Y& B

ORI 46 H R RAELERA SR x WIS M0 NI T RO R B i i, K
TS MU B PR 0 R 8672 [ 4 600 Sl 4 (negative log-likelinood), in/A = (1)<

£(0) ﬁzu,y)wm p(y1%0) (12)

Horr, D oNIIGETEE, x NEASCER, y NHRHBE, 0 NENSH.
5.2. VRSN

BEXIAE B SCARTEA RN, ELdE N AT E S Ad, o N TP TR S i, A F 2 )2 753
T RTEAAEIEERR . WEPNBARE M. MERSES JRG RTINS AT
REVAEAN T ERER R N TN ITES SITEM AR E0MA, 58 &R A K17, A
TN TV EL R 2, IR 2 BV 7 B, Hod B RF 14 ROUGE (Recall-Oriented
Understudy for Gisting Evaluation) £l meteor, <3 % ROUGE ¥ k4733,

ROUGE & Lin [10]15: T4 [BI 248 th 1) SO 2 H AT 4R bR, %077t 1H 5 2 2% 4k 2 (Reference
Summaries) 47 2 [F] B A B8 T (n Jo ) I B B B2 R AT B AR AL 4R 22 5T i . ROUGE 3l %1 LA JLAH 4R bR
o ROUGE_N: ZI8#rGtit S i LA A s 2 n sudl 2 R 3L E B2, anA(12) ik

ZSeReference Summaries z gram, €S CountmatCh ( g ramn )

ZSeReference Summaries Zgramn eS COUnt ( gramn )

Hh s RETSHMEPHHATF, gram /E n Jo4l, Count(gram,)Ex s # n 4L,
Count, ., (gram, ) F R AE I ZE AN 25 R LR n o HECR
e ROUGE_S: %#E#tr5 ROUGE-2 KMk, XHI{ET ROUGE_2 —JufH Hiinl WA ZiAH4l, 1 ROUGE_S H1

ROUGE_N = (12)
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) TG AN— EAHAR
o ROUGE_L: iZ¥5br iR HiE 155 8 A5 Bl 1) 41l 22 R0 2 26 47 22 (] 1) B¢ 1 /A 4£ 7 55 (Longest Common Subse-
quence, LCS)ffir B AL A 2 i &, A (A3) P

1+ % )R.P
ROUGE_LI( ﬂ ) 2Ics Ics
Rlcs+ﬂ F)Ics (13)
L X, Y L XY
where Rlcs: CS( : )'Plcs: CS( : )!ﬁ:i
m n R

Ics
Hep, XASERHE, m ASEHEKE, Y AR AEREE . n RERIEEKRE.
5.3. SEIRERRHR

ARSI AT ) E B SO 2R £ Gigaword [11]2E1T5€55%, Gigaword {8 KRR ) H 2l SCA i 2
AR, H 400 /7 5B 4 NIRRT E) DA RS A B tH R AR R L2 . A SR 1,198,668 2541 Akl 73 il 2k
£, ¥ 2,397,335 FKAEAKI S NIGIESE, K 399,556 SFEAK o AIREE, MINTFEIKE RN 32 MR,
T A 2P KT N 9 TR

7t Gigaword ##fs 5 AR s ie 45 R W, R 46 7 ia] o B B0, BRARLIAR T 37.71
(ROUGE_1). 18.43 (ROUGE_2)#ll 34.87 (ROUGE_L)M45 5% {8 F udk i r B 5y, BAUEAS T 37.92
(ROUGE_1). 18.94 (ROUGE_2)fl1 35.05 (ROUGE_L)fJ45 . 4r%l#E ROUGE_1 LT 021. 7&
ROUGE_2 #7717 051, 7£ ROUGE_L &7t 7 0.18.

SEEG S5 SRR, AR SCHE H I SR MR FE N g A S FG-BPE i s A oS 1) TR Ay IR, AR AR
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ELR, BIRVERRS B SRS FEUCERAE b, R R B N 0 R B T R AR, A AR AR T SRS

i o LA R 1L

TP T B P B D R, R AR R SK LR L LU, RS
R 5 R AR
EE&UIH

(T BRE S BB E AR PRI A TR S0 70 5N HHET) 2020 4 B 55 BH T E 6105 i
“ByWHEE” TIE, ST R R GRS E[2020] 22 ).

SE ik

[1] sk, xigede, g, W4 RHEE BRI T E SORRA S (5 SEREGR AR 7L [0]. T REL Y, 2017(1): 128-132.
[21 JEmedk, e, R, T ) SRR I R S SO E B EER AU ] W HRRL, 2020(3): 11-16.

[3] XUZERH, To%, BRPHZERE, & T F B SE-TextRank 1/ B E 7 vEN]. B IHE, 2017(3): 97-104.

[4] DR, REREY]. —FhEE RS R 1 oA 02 SR BB TVAL]. TR A, 2013(11): 133-136.

[5] SR, ABISCARNER AR R F BT [D]: [ 22008 50]. s WP RHE K, 2020

[6] Uk, XifEA. BTNk TextRank [¥19 32 F 3 SCARRZE]. TS ML FH#F7E, 2020, 37(2): 407-410.

[7] 483, FEak, A%, PR, BET 001 4 s SCAR I 22K H 02 -1 B T A SR WU AR B B AR U Y D). R
HoARH TR, 2021, 21(25): 10780-10788.

[8] Y. THIRE WM B SCARER AR FLLHR[]. tHEALR}2, 2018, 45(S2): 12-16.
[91 EWE. TGt SCA R SCA N R[], 22808 75 BERNL AR 2B 224K, 2021, 20(4): 6-12.

DOI: 10.12677/csa.2021.1110258 2553 MR 5 R


https://doi.org/10.12677/csa.2021.1110258

RENI

4

[10] M=l TS, JT ALBERT-UniLM #57 [S0AR B s B A 7S [J/OL). tHEHL TRESMNA: 1-8.
http://kns.cnki.net/kcms/detail/11.2127.TP.20210802.0922.002.html, 2021-08-02.

[11] R, T, POERE. SORMEHE HIE AT B0 4R 0], o oCfE B 244, 2019, 33(5): 1-16.

DOI: 10.12677/csa.2021.1110258 2554 TR 5 R H


https://doi.org/10.12677/csa.2021.1110258
http://kns.cnki.net/kcms/detail/11.2127.TP.20210802.0922.002.html

	基于柔性粒度的文本摘要自动化技术创新研究
	摘  要
	关键词
	Research on Innovation of Text Summarization Automation Technology Based on Flexible Granularity
	Abstract
	Keywords
	1. 引言
	2. 自动文本摘要的形式化定义
	2.1. 抽取式文本摘要技术
	2.2. 生成式文本摘要技术

	3. 自动文本摘要不足分析
	4. 基于子词单元的改进
	4.1. 基于概率和粒度的融合
	4.2. 基于子词单元的序列到序列文摘模型
	4.2.1. 编码器
	4.2.2. 解码器

	4.3. 文本的子词单元表示
	4.3.1. 字节对编码算法
	4.3.2. 改进的字节对编码算法


	5. 实验
	5.1. 训练目标
	5.2. 评价规则
	5.3. 实验集及效果

	基金项目
	参考文献

