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Topic Segmentation via Discourse Structure Graph Network

XU Shaoyang, JIANG Feng, LI Peifeng

(School of Computer Science and Technology, Soochow University, Suzhou. Jiangsu 215006, China)

Abstract: Topic segmentation, as one of the classic tasks in the field of natural language processing, is to segment
the input discourse into paragraphs with continuous semantics. Previous works used word frequency-based. latent-
based, sequential-based, and Transformer-based methods to encode sentences, ignoring modeling global semantic
information of the discourse. This paper proposes to use Discourse Structure Graph Network to encode sentences for
a sentence representation with the global information of the discourse. In detail, the model firstly constructs a single
graph for each discourse, which contains all sentences and word nodes of it as well as the adjacency information be-
tween them. The model then uses Gated Graph Neural Networks to iterate the graph that gets the sentence repre-
sentation with the global information of the discourse. They are finally fed to the Bi-LSTM layer to predict the seg-
mentation points. The experimental results demonstrate that the model gets a more suitable sentence representation
than other baselines for topic segmentation and achieves the best performance on various popular datasets.
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BERTHBi-LSTM, fil BERT +Bi-LSTM X P4~
Y, T A Al 455 8D (% BRL] 0 bn R 20 300 ZE R
Google News Word2Vec Tl Zrii

DSG-SEG =& S KM@, Wale H
KN window_size=3 ;8] F 4L &4, AL BRI P i) W,
U Fl b 55 ] Y 252 500 4 B #9300 4, 5

IR LA EL ¢ =2, dropout_rate=0.3, I i bk U
FH Tanh; 43 H) G000 53, 525015 B Bi-LSTM BB
24k hidden_dim =256,

WM 7EYI% BERT + Bi-LSTM # 7
B, i1 T B AR BRI, batch size 1% B 3, I 4k H
fb ALY BY , batch size 9% 5 &y 8, Y Zi i Bt . £l
Adam R ALSE VI 25 B0 5B AL 1Y) 2% 2] R AR N
0.001, YA A AE BG4 R 5 A T+
Ja . 445 ; 5 TextSeg — Ff, A & —
{E X F—AN A0, 24T A 300 A8 58 i i o (R A
HWMARZE R 150N 0, FiA7 A5 R AE 56 UE 4 F
PR3 B R, A2 AR Al e A 0 36 A7 000

SEIBIE R’ SLIAE Tesla M40 24 GB LFitfT,

3.5 LWBER

R T ARESS SR AT R, SEg A 5 AR Y
Tl (seed) S A5 21| iy A3 452 70 % Jir A7 40048 4 1 1971
P, %3,

2 R T A BLALAE WIKI-10K il 24k 1
YN, SR EH A 8 Rl K4 b ARG 45 . 05
iR .

(1) DSG-SEG # %l 7 WIKI-10K , WIKI-SEC-
TION,CHOI,CITES 1 WIKI-50 i% 5 4~ 4 |
[F) B BRSS9 45 SR 4 i) L R AR AR oh i) e A
SRR T 3.4%.3.8%.11.2%.13.0% M 1. 9%
1£ CLINICAL 1 ELEMENTS i 4 |, DSG-
SEG 5 3 o A 7Y v 1) S5 I 25 S 43 S AH 2% 4. 400 F
0.4% . F¥3kF.DSG-SEG I BERT + Bi-LSTM,
PTFT 4.8% . 1 TextSeg #27+T 6.3%.,

(2) latent-sr Fll freq-sr 7£ KP4 MR 4 _F BLAS
TREMGER, ATRE MY JE B . e A0 A F g i3
Sy TC W,

(3) A IR A 19 BERT 3 3% o A 3 AS ok 9 14
BERT, tree-sr-left (Y45 R WH 2, H LRk o
MR AT RE . W T A7 M BRI 78 Il 25 BERT +
Bi-LSTM FiI tree-sr-left B, 32 56 Xt 4] 7 & J& sent
length > 40 0 &) F #F 47 T # W, 8 & K &
document_length > 60 )55 &= Wl T £ 4> FF¢
AR XA AR AE T RE X 25 = A T AR R

(4D MLZ T IEFA R R R, TextSeg
Fl BERT + Bi- LSTM, BUfF T 4 iy 25 5, ix &
T P8 )5 M Transformer Jy 3% 76 15 187 AT 55

@ https://github.com/beiweixiaoxu/DSG-SEG.,
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(5) FFABRILE MANIFESTO %X — it 4E |
AREUAS T H random 7k 22 AU 45 S, T REAY IR R 2 .

MANIFESTO H # i 2 5 8 3 4, 43 8 8 o T 4%
£5 TR G AT Wi B ) A5 7R O 1k 7 i B9 4 15 B0 3L
RIIE R 4k

®2 FEEENIBEREP %)

gt
WIKI-10K | WIKI-SECTION | CHOI | CLINICAL | ELEMENTS | CITES |WIKI-50 MANIFESTO | MEAN
random 49.04 47.87 49.54 47.66 51.04 48.96 49.40 51.32 49.35
latent-sr 32.37 36.16 47.33 32.37 51.34 41.97 29.64 54.13 40.66
freqg-sr 31.38 34.15 47.22 32.69 51.04 40.39 29.10 54.15 40.02
BERT+
. - 33.05 39.00 47.73 32.41 51.85 41.67 30.00 54.17 41.24
Bi-LSTM!*
tree-sr-left 31.21 32.67 47.06 35.07 51.11 40.18 27.39 54.06 39.84
TextSeg > 28.17 31.12 45.10 34.68 48.92 37.43 23.01 54.16 37.82
BERT+ 27.01 29.40 43.50 35.04 47.28 38.54 22.71 54.13 37.20
BLLSTM,, . . .0 o. . .5 . o4. .
DSG-SEG 26.09 28.29 38.64 33.80 47.49 32.57 22.27 54.10 35.41

4 EBHH

4.1 HEEKI S

75K DSG-SEG 7E Bl py e gt it # v, O
AT UL s @ BT A5 22 R Y i 1 AR il
PMI 48 b5 » 3 75 A 40 755 %8 T8 B P B8 19 STk . T
T4 2 AT 2L T S

(1) B RASAL A5 5, AP B B 9 05, o
) s 2 (] A EE AR SR A PMI 4R bR R
TextING! —Ff, #5738 3 352 H R $L (Readout
Function) fll & BT A 58] 5 50k 45 2 4] 7 19 [0 1 %
/R (EAE-SENTNODE) ,

(2) P&l [ s B 3] R AT) F 4T {FL T A 40
Fz 1 B T A 2 ) A R D 1 R
H PMI #5845 GEAE-PMD

EAAEERE EHEL (DR HTFEP A

IR e WA oY STE: R EYSRtaE N

T Al SR S5 AN 3 iR, ol LLE F

(1) 4]+ 15 s HEBR 75 Kl Z 4B SENTNODE
T Rl ZERR CLINICAL LA At 7 %4 4
P {EES BT SRR B R BT kA . P,
B EFT 1,902, X —Z5 UL W] T 76 B kG 35 45
DSG-SEG /) 747 S A B0 78 2L AR 7214 )
T R TA) 3 o A (9 I8 B Y AT A T 0 1R
S, BB (] I 25 i B g 22 i) A0 7 PN 1 A 41
KFRAF B AT & iy AR B A7 s Ros .

(2) VA PMI 5451 PMI I flB R, 76 B
WIKI-10K . CLINICAL LIS HiAth 6 4 45 I,
PEREHSA T NRE PR E . P, A EFHT 0.6%,1X
Wi W ] PMI 45 b5 G818 Sy 155 70 45 > T o of: 4 09 75
PEE=W

(3) £ WIKI-10K #l CLINICAL %t ## 4 | &
BT RRUE B TH A0 25 R T RE I R R R . X
PR A B50H0 4 1 - 35 43 0 B SR K, 43 1) A58 43 A A

AN A B R A TR S A B R R L B TR AR T 4 SR R AR e
®3 HREXEER®P %0
. HiE&
WIKI-10K | WIKI-SECTION | CHOI | CLINICAL | ELEMENTS | CITES [WIKI-50] MANIFESTO | MEAN
-SENTNODE | +0.90 +1.69 +4.65]  —0.75 +2.15 | +5.72 | 40.82 +0.05 +1.90
— PMI —0.04 +0.56 +2.47  —1.44 +0.58 | +1.94 | 40.68 +0.04 +0.60
DSG-SEG 26.09 28.29 38.64 |  33.80 47.49 32.57 | 22.27 54.10 35.41
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4.2 #HISH

S HOH WIKI-10K 3 45 b i) — A~ 3 0ok
EEGI 30T . ZAS AT — 2 M E SR
bel , 43k 5 ANBEYE: 0~4,5~12,13~14,15~19,
20~ 24 R T TG R AR 2 430 2 . D AR R
[ RS 73 R TN N A PN B T AN N S 1
4B 2R a0 %R B OE 0 BIE o B DL R
BERT-+Bi-LSTM,, . TextSeg il DSG-SEG X =/
BRI 25 R, T LA 2.

(1) 24 DSG-SEG Wi i T 55 4 435X — 43
El, EL L, 0~4 B, 5 5~12 BEART 4 )35
TS RS R AT, Z0E T o~1 BAHT
TR 5~8 Befv 2810 & 28 R MR 55 1 4
iBE, WU, = ER T, B DSG-SEG H %
WX — AR L OO T IE B Y 4

(2) TextSeg Fl DSG-SEG #B 415 Hb 2 55 8 4>
) I B T 43 e, T RE A DR R A B ik . 5~ 8
BOA 9~12 BeA BT I #B 2 AE e PR B AR 4 [m) it (H
T 5 B 75 1 4 38 X 2 A L 4= R A [l e 7% 1) T IR
BILA X — N 5~ 12 B BT g bs v 09 35 AR 25 I
WA LI B o E .

(3) = ASBL YR B AT T 13 ~14 B, X Af
REULEH . JCit J& ¥ 9 J7 ¥ | Transformer J7 i, iff
R CHR Y DSG-SEG A5 AU, & AT A8 T 4 4
() B v BsF, #0 A fi E 1 H A 4 2 3 R B8 1 i L
FE.

(4) TextSeg B RETM 1 15~19 B, A] HE /Y it
PR JER 74 13~ 14 B i (018 U5 B AL ik
TRk RSB T IS S B R

SR UL, DSG-SEG B8 1 B 47 1Y 43 HI 45 2R
DAL I, L ) 4 ey i A S R R

x4 BOSBER

LAY

e

golden

01234/56789101112 1] 1314 | 151617 1819 | 20 21 22 23 24

BERT+Bi-LSTM,,

012345678910/ 11121314 | 151617 18 19 | 20 21 22 23 24

TextSeg'?

012345678/ 910111213 14151617 1819 | 20 21 22 23 24

DSG-SEG

01234156781 91011121314 | 151617 1819 | 20 21 22 23 24

4.3 BHEMEMSHEN

S 453 T TextSeg, BERT + Bi-LSTM,y, .
BERT -+ Bi-LSTM L & DSG-SEG X P4 A4~ 55 84 7§
WIKI-10K Il % — % (EPOCH) B 75 B i Bsf [i] il
£ H ] I 2 3 80 (PARAMS) , I3 5 R @,
ARES . Ol T2 B-LSTM B 7 1 » TextSeg
MSEE R Z 8518 . @RS BERT+BI-LST-
M, 3 W A X BERT,.. #f 17 0 W, = % & I
TextSeg 0 £ ,(HH T Transformer BB B A —
WO WTHIRL A 2= B, i DA B A 3 R 43 AT 55 o 19 B
) PERE K SR AR 22, @BERTH Bi-LSTM H A i £
M) S8 5 F e 22 B [ e, @O AH L Z T, DSG-
SEG BAT 5 /b 1) S 50k, 38 47 3 3 A e PR, LI 25
W23 ) J& TextSeg 19 1.6 £ . BERT+Bi-LSTM,,
) 4.6 % .BERT+Bi-LSTM ¥ 9.9 1%,

TESEHE ) WIKI-727K #0465 % F, DSG-SEG &
AT B A ) BE S T RE 0 DR R . AH L A LA SR
HERIR , DSG-SEG WA 2 % 1 2 50N T K B AR 11
YR AR v 2% B B4 (Y REAIE

x5 MEkgENSHEESIT

A TIME(s) /EPOCH PARAMS
TextSegt™ 559 5 874 690
BERT+Bi-LSTM,, 1639 3679 247
BERT+Bi-LSTM!'? 3522 111 989 519
DSG-SEG 356 3 352 870

5 RES5RE

AR SCE R A T 4 BT 55 00 I s I 4%
P T S T TR TR I A% Y A A A
DSG-SEG., 1. &8 B — > & FM 4 g al
SR RO R (R TN b S v =W D @ R T e N R
FA] 15 RUZ ) B S8 G R s 45, B 40 1 [

PER A A GGNN 28 X8 H o A7 3% 4%, 4 75

@  FH A4 N Bardwell Park, Ho 4 W # a9 & 3.
@ T BERTH Bi-LSTM % & 77 09 BR il , 7 A #5 % Y batch
size AP E N 3,
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S AD5E S A A AR 4 ] ST AR T AR A R
IEH ;e RIS B T HA 4 R i UfE B ) )
HRRL I H A BELSTM W 4% 347 43 1 5 1
T, 5L 45 R R AR SCEE B DSG-SEG £/ Y
RE A% 75 24 500 46 1 [R] s B 5 7 110 285 SR 46 s T s
I PERE. fEHETF R TAER  RATSWEEES T
T4 E), HORE 6% A R RS I 0B e L IO 28

AR T 1) dE R R T 5 I3 b BATTR 2
A A 73 ) ) TG A AT 55 [R) I 2 A7 BB
AL 55 s FA T OoRs 25 107 h SR A R TS0 5

6 MR

Bardwell Park #23CUnE 3 Frw .

Bardwell Park was named after free settler Thomas Hill Bardwell who owned land in the area.
His grant was originally heavily timbered and bounded by Wolli Creek, Dowling Street and Wollongong Road.

In 1881, the land was auctioned and were subdivided.

The railway station opened on 21 September 1931 which opened up the area for home sites.

Bardwell Park borders an important piece of remnant bushland, the Wolli Creek Valley, beside Wolli Creek.
There have been active citizens’ movements lobbying for its preservation in the face of demands for urban expansion.
The most public of these prevented the building of the M5 South Western Motorway through the valley, resulting in the road being built as a tunnel under the valley.
Nevertheless, community concern remains over what is seen as the release of particle pollution from exhaust emissions into the atmosphere in the Bardwell Valley.
9 The Wolli Creek Valley contains the only bushland of any size left in inner south-west Sydney.
10 It is also the only large undeveloped natural space that remains in a heavily developed residential and industrial region.
11 The park offers public transport access family picnic areas, parkland, birdwatching, bushwalking, extensive views of sandstone escarpments, heathland and woodland forest.

4
1
2
3
4 The school opened in September 1943 and the post office opened in May 1946.
5
6
7
8

12 A 60 hectare regional park is under development.

13 Barawell Park is a leafy, predominantly residential area but features a small shopping centre around Hartill-Law 14 Avenue and Slade Road, beside the Bardwell Park railway station.
14 The Bardwell Park - Earlwood RSL is also located beside the railway station and includes a new gym and the club has undergone a renovation in October 2011.

15 Bardwell Park railway station is on the Airport, Inner West & South Line of the Sydney Trains network.

16 Bardwell Park is also serviced by 2 bus services, including State Transit Authority route 473 from Campsie to Rockdale and route 491 from Five Dock to Hurstville.

17 The M5 South Western Motorway runs beneath parts of Baradwell Park in a 4 km tunnel.

18 The nearest entrances to travel south west towards Beverly Hills and Liverpool are located at Arncliffe and Bexley North.
19 The nearest entrances to travel north east towards Botany and the city are located at Kingsgrove and Arncliffe.

20 According to the 2011 census of Population, there were 2,266 residents in Baradwell Park.

21 62 9% of residents were born in Australia.

22 The most common other countries of birth were China 6.5%, Greece 5.6% and England 2.1%.

23 50.0% of residents spoke only English at home.

24 Other languages spoken at home included Greek 19.3% Mandarin 5.6% and Arabic 4.0%.

& 3 Bardwell Park
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