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Abstract Social networks, such as Twitter and Sina weibo, have become popular platforms to report
the public event. They provide valuable data for us to monitor events and their evolution. However,
informal words and fragmented texts make it challenging to extract descriptive information.
Monitoring the event progression from fast accumulation of microblogs is also difficult. To this end,
we monitor the event progression with a common topic from the social network. This can help us to
gain an overview and a detailed documentation of the events. In this paper, we use three consecutive
components to meet this end. First, we use a structure based approach to detect events from the
microblog dataset. Second, we cluster the events by their topics based on their latent semantic
information, and define each cluster as a story. Third, we use a graph based approach to generate a
storyline for each story. The storyline is denoted by a directed acyclic graph (DAG) with a summary
to express the progression of events in the story. The user experience evaluation indicates that this
method can help us to monitor events and their progression by achieving improved accuracy and

comprehension compared with the state of art methods.
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Summary

1) International swimming federation banned saven Russian athletes from taking part of the game.
2) The correct Chinese flag has been rapidly manufactured and will ship to Rio on the 11 th of local timme.
3) Appeal from track and field team has been rejected and China women relay team got the 9th place at preliminaries.

° 2016/07/17 12:10 @ 2016/08/08 12:10 11 ) 2016/08/19 01:20

U.S. and Canadian Anti-Doping Agency
have called on IOC to ban Russian athletes
from participation in Olympic game.

e 2016/07/21 16:50

Russia is in trouble! Russia will be
completely kicked out from this Olympic
game?!

e 2016/07/21 18:00

Russia’s track and field team will be
suspended from Rio Olympic game.

eq ) 2016/07/24 08:20

It is first time in 120 years that Russia’s
team will be banned from Rio olympic
y game.

(e

<€9 2016/07/24 22:10

I0C announced the final decision that
Russia’s team was permitted to participate
y the game.

€ ) 2016/07/26 10:00

International swimming federation banned
seven Russian athletes from taking part of
the game.

2016/07/27 10:30

Five Russian canoe sprint athletes were
banned from Olympic game.

2016/08/05 03:10

Bach responded Russian doping scandal
that I dare to look Russian athletes in the
eye.

2016/08/24 11:50

Appeal from Russia’s team has been
rejected by IOC, Russia’s team was
suspended from Rio Paralympics.

Chinese official protested that
Chinese flag is incorrect ---

ID 2016/08/11 11:50

The correct Chinese flag has
been rapidly manufactured and
will ship to Rio on the 11th of
local time.

@ 2016/08/21 14:50

Rio Olympic committee : we
will apologize to Chinese
government and the people for
using wrong national flag.

U.S. Women’s 400-meter relay
team appealed successfully

and got a second shot to run a
race.

G@ 2016/08/19 02:40

Once performance of U. S.
women relay team is better
than baseline at the rerun,they
will replace China’s team.

G@ 2016/08/19 06:30

U. S. women’s 400-meter relay
team replaced China’s team to
advance the final match.

A
€14 ) 2016/08/19 10:20

China’s team is replaced by
US team at the final match!
Appeal from track and field
team has been rejected and
China women’s relay team got
the 9th place at preliminaries.

Fig. 1 The storyline in a story (“2016 Rio Olympic Games”)
Pl 1 *2016 L2074 B3z i 2 11 T =9 Bk 2%
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Fig. 3 A core word community in the core word graph
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Table 1 Two Eevents From the Story (“2016 Rio Olympic Games”)
F1 BME2016 EFREE"F 2 NEH
Feature el el
Time 2016/08/11 11:50 2016/08/19 01:20

Brazil

Location

us

Participants

Core words

Description

Microblog Set

Chinese Olympic Committee, the Xinhua News Agency
protest, rapidly manufacture, ship to

The correct Chinese {lag has been rapidly manufactured and

will ship to Rio on the 11th of local time.

M1 : The correct Chinese flag has been rapidly manufactured
and will ship to Rio on 11th. According to Xinhua News
Agency,Chinese officials repeatedly protested incorrect flag
was used during medal ceremonies and Rio Olympic finally
agreed to rapidly manufacture Chinese flag. contractor,
located in Sao Paulo, spent 30 hours to complete the task

The US team,Brazilian team
playback, take-over,appeal, American team, Felix

US women 400-meter relay team of appealed successfully

and got a second shot to run a race.

M1: £ Rio Olympic Go for it # [ The women 400-meter
relay team of US granted the rerun. ] US team has filed an
appeal claim that US athlete was bumped by a Brazilian
athlete and lead to drop baton. After taking the appeal
from US team, Brazilian Olympic officials disqualified the

Brazilian teams and granted the second chance to ran a race

and will ship the flags to Rio on 11th.
M2, -er

alone at night to decide whether they can advance to final.

M2,
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@ end for

@ for iter=1 to N,,, do
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© e e
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@  end for

@0 end for
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return S.
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B vp Z2 AN A0 ST (R 4. SRy O (B A 34 TR T FR
ISR LIV RS B N

Oy NI A A BRI B O R B A R4
P R 14 3 SOAS A P R B L A 4 ()
B S5 K R 14 43 32, AR L FE 40 i 33K T S5 R 1)
[ SR 56 R (H A 5] A — SR B 422, = 1F e,
SN A e R 3T o o 0 BB A L TR AT B K A AR
WAz 153 SRR S5 A8 an Al 4 (b) BTR.

(e1) 2016/07/17 12:10
U.S and Canadian Anti-Doping Agency have called on IOC to ban
Russian athletes from participation in Olympic game.
(e3) 2016/07/21 18:00
Russia’s track and field team will be suspended from Rio Olvmpic game.
2016/07/24 08:20
Tt is first time in 120 years that Russia’s team will be banned from Rio
olympic game.
2016/07/24 22:10
10C announced the final decision that Russia’s team was permitted to
participate the game.
(e5) 2016/07/26 10:00
International swimming federation banned seven Russian athletes from
taking part of the game.

(e) 2016/07/27 10:30

Five Russian canoe sprint athletes were banned from Olympic game.

(a) Graph structure

(b) Tree structure

Fig. 4 A branch represented by a graph or tree structure

P4 o P B 5 4 3R OR 1Y 43 32

FATHT 2 A i 22 10 B2 e 58 Bl 3 bk 46 28 AT
55 B 5T FRATT O A SR AR T 04 1 0 4 A
T R A WP ) T A IR AT 2 T P i T
AR U AR OR W ) 4 2

2.3.1  WCFAT M

FE SR B AR 1 B B IRATTA R e T i = 4R
P 3 FH T R sk & R A m SR L e R
MIHSAAT & 2 FE R 1) A AR, K A B 1) 320 o A8 T
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— N RAEE AR5 AT S R DU R i oy ©  edge. weight<=0; [ x 5L FIFEE G

S, R L v Bl A Y 58 3 i g i, O R s i
SR A iE . AT N 8 i s R A T A5 %
T 3 R 3 — A e R AR IR S B TR 45 48 2 7 1 o
I IX G R 25 4 e 1 43 SR U
w(e; ,e,»):I(Tﬁ R Tk] Ysim; (e;ye;) X

(c,sim ,Ce;ive;) Fcsim (e;ve;)) s (2)
Hofroe, flle; R 2 AgAF ICT, T )RR S AF ]
BT B C 2R s simy > sim, Fl sim, Ron 2 FfEHLE S5
BRGNS AL s¢, T . 72 A AL
AR R BAETE L ¢, e =1 BIEAMTT 0l Lg%,

B RS & F MR E OC R, A i H g
MR By A8 1R RS A T, <T.
ICT,, T, )= 1 e HA S LT . ICT, » T, ) =0.

AR TR) b 5 AR B S 5 RT R TR [ A 2 3
sy JH T & 2 S0 5 B A AHRLEE . sim, Ce; ye;) =
LS e FIGEAE e, (M SUAR TR 5 simy Cervey) =
0.5, % F M e, MM S ML BB T e, n9H
S BT S A A PR A R T M R
75 sim, Ceive;) =0 7R HABAE BT .

FAFR] 1) 2 5 B RO 18] 1 AR DL BE [ R 8 f e
FOR P ALK R, sim, Ceve) TR 2 HEFMS 5
FHEAM Jaccard REL.sim, Ceivep) R 2 I
DAl A1 Jaccard R

FF Y SRR AR G oh A SRR T R TR A T
PR S 0 Ml R 2 5 3 i TRl AR P Y i 4 S
PRA . PR = A O R NS S EH A T
MG EZE R,

FATHE 3 A AL AR B ALE REL e, M
e B FRATE T 2 4B R BRI O AR R
S5 FRATTHR I 1 B2 02 5 S5 o7 i g 1 & Jie ok B X 22 A
W R HE R ORI HE R 45 R ¢, = 0.3 F
c.=0.7.

Bk 3. iR AR ER L

BN B s BB AEEE Event _set={ey,e,4 0,
€| Event_set | } H

b BRI S skeleton.

Construct. Story. Skeleton(Event_set) ;

@© T Event_set Qg —> e if 8] 7+ )7 HE51 1)

HAEH T event . list;

@ skeleton<—null;

® event2branch<—null; [ * FHAFF) 5 LG * /

@ for i=0 to ewvent. list. size—1 do

®  event. parent<-—null; | * CHFHML5 5 =/

U * |
for j=0 to i—1 do
j2 i. weight<-compute. weight (event.
listsj»0)s | * RIEXCOTF A )
B A AALE *
if j2i. weight™edge. weight then
event. parent<—event. list. get(j) ;
edge. weight<—j2i. weight;
end if
end for

if event. parent7null then

©6® 60606 66

branch <—event2branch. get Cevent. list.
get(j));
branch. add(edge(event. list,j,1));

e 6

event 2branch. put(event. list. get (i),
branch) ;
else
B — AN HT Y 73 3L branch;
branch. add (event. list. get(i)) ;

SNSNENE

event 2branch. put(event. list. get(1) ,

branch) ;
@ skeleton. add(branch) ;
@  end if

@ end for

@) return skeleton.

WA SR 3 Y DR AR A SR 3 BT, 45 E iR
Fs R Event _set , 551% 3 Nl F s M3 If 1R
(] i 5 R skeleton. B0 TH 5 55 % 18 43 B9[] B
) 3it 553 322 30 e 1) e R AR LR B S, FRATTR AR =R
(8 B[] e HE 90 4 (A7 D). SRS FRATT 3 Ty =5
FT@D~@). AT F A evenr 5 AE W H] £
event ZHij [ F A 18] (A ) A L IF 54 ORI AL
AR 1) A A event. parent (F7 QO ~ ). BT
TEALHE A W A event J& T S AF event. parent By
TE 3 32 FAE 3 S I I N F A4 event. parent %)
FA event I ATO~ Q) 15 W 44 38 57 19 D A&
H A event 14337 branch 7O~ @) . feJa » T Al 1R
0] g 2R 2R skeleton (F7@).

B[] 52 2% BE 43 1. THIT HE 51 S0 48 2% i I ) Sy
O(| Event _set | 1b (| Event _set|)). ¥4 & 55 1% 18 4
i B M R AR R 5 1 5L B 2 R E) A ) 3 AL
L AL BT E] R OC| Event _set|*). S AE 3% i) 8] Ky
O(| Event_set|*).



1980

HENMR S kB 2018, 55(9)

2.3.2  HCHA R
e 5 4 2 B B AT AR s g A S R A i
FEHR U T T il s M AR A . S 4 T P A
TG E TR Ao SN S S S4B A A e XN
SRR T P B R DR FRATT R T Y
FF RS IBULA SRR Sl e 22 1 S, Al
I TextRank"™* 3y 2% 43 32 # O 5 SR 5 AT 14 2%
3 SR A I S A
BiE 4. R R O
I ISR B4 skeletons
Wy R story_summary.
Extract. Story. Summary (skeleton) ;
@ story_summary<—null;
@ for each branch € skeleton do
®  branch description<—merge. description
(branch) s | = ¥4 43 S P T A 14 35 21 4
WG NIy SR
@ branch _summary < TextRank (branch _
description) ;
®  story_summary. add (branch_summary) ;
® end for
@ return story_summary.
A A A I O AR A Bk 4 FR. 4R E
Fs I B Y skeleron . 504 B4R BRI il g
s Y2 OTF IR MR 2 story _summary. FeATAE L&
O3 SCAREL IR 25 o S A I IR R (T O ~
©). H 5 AT 3 branch Hh FT AT 19 S F 18 &
IR XA branch _description (7 @), 3F H
TextRank M XX & branch description FHE B /X
2 branch _summary ({7 @) ; SR )5 » ARG 43 2 4%
B branch _summary & 35 3 8CE B E story
summary T A7Q) , I HIR B (F7@D).
I 0] 2 % B2 73 B by — A o3 SR A A B
OC|b ) I o] 203 L FA R A n, A5
KRB EIE R O, X [6]7).

3 XBWEHLR

BEXTES 2 45 v 4 th i Oy i AT A R AT 5
B UE. |, AT A SR B E s AR5 AT
ARG il = 2 2 s T 2% AR R 3 AN AR R PR fE
IR FATH I W BB T 2 A i i .
3.1 XHEE

S i FTHE 2 A Intel Xeon E5-2650 v3 CPUs,

64 GB A7 HIHLER (64 b Windows7 MR R 40 L.
BT IR R 4 A0 & M 2016-06-01-2016-08-31 Ay
I 2,16 /255, AR R 7 384 10 min, B 4
10 min &I — Y 5 4. 7RI A F AT 2L A 19. 8
A
3.2 EHKRNEWERRSHT

AT EEIP AR PERE. O AT
MR AR s SRS FATTITAN 2 A4 4 K I 55 7% Ring™
1 MetroMap™ B4 #: fE.

51 MetroMap M4l 1 1 A4) 3 4r) 3k B I8T L B
i) e 3O P T A DA 0 B A N 56 9 3 A R AL X
PR #E X 7 i1

FEATHE YA HE ZR CI A Ll =R 2 o Al R
Jok 2% A 10O s BEOC IR L HE SR 2 S S AR A
R ) S A A I, FF R O ES N E S
A DA B S ] A G BB . FRATT A OC A BE 4 B
redundancy-ratio 7ML E SG CHHF0
PERT 5 B E L

D E.

rl’EE

| E |
Hrp ERoRdifF4E;0 2 0 3 1 8] 19 S5 8k, R on 15
e, RamFE;1Ce, . E.0) Bk o8 R F R4
E RBACAE G Pl e KRR S & S H2E E A7
TEFA e, (e;4e)), H cos(coreword, ,corewordkj ) =>4,
W ICe; . E.6) =157 I(e;, E.6)=0.

A I T Y B e B AL 2016-08-11—
2016-08-13 3£ 3.d 780 J7 Z& L . FRATT % B 4l 4R
F g 3 A DAR. o AR A #2016 4F 8 A 13
H A GRS B, D4R B 2016-08-11-—2016-08-
12 /9 S P A9 i, A5 C i 2016-08-11-—2016-
08-13 FA L 14 44) B

Ring fl MetroMap M TUAY B F5 50 an & 5 Fri.
EMHERSE C B Y 0=0. 1 i, Ring 1 T04 15
KT 820, MetroMap 1) JT 4% Ji 46 002 100%.
Ring f1 MetroMap #; Ul () K o FH 1 =20 H —4
R E. X UL FATHR th iy A ) E A HE 2R CR
G A0 S 2 2 RS ik 4 A O 1 BPE.

TEIE 5 (b) v, MetroMap ) TUAY JZ 45 ¥ B % 1)
{EL B4 385 0 5 G B/ ) & 3 358 B MetroMap 6 I %) 5
FHEREELZFM. E£F 5 %, Ring W TUAEE TR 4L
Xof 15 AR SRR 53X 138 WL T MetroMap, Ring 46 I 5]
HAFZ e A R ST RS S — KAy S
AHOGHR. PR . S 850 4R A2 R I TUAR FEHR B A2 K.

redundancy-ratio (E,8) = , (3
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(b) redundancy-ratio of MetroMap
Fig. 5 redundancy-ratio at different datasets and
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B 5 AN [R) E 4 42 A T4 B 48 4k

3.3 BMEARIWERRSW

AT R BV RO LR M RE. B IRATTR A
FAF VR (s e 4 B 4 b v 5 SR )5 L 3R AR 4
HEPE M T8 AT Y =R 41 4% B9k L LDAY BTME
GSDMM ' \DBSCAN!" il Story Forest™"* [y Pk .

1) LDA. 156 %07 6 1 32 i LDA A =
PF 0 FE A0 5 SR 1% 07 T8 MR 8 B v 3 2 T
25 E I, — A E O R — A ik

2) BTM. 156, % 7 ik F AR BTM A B
FEF ) A 5 IR IR A B A R
& 2 32 0, — A 3 R R — A~

3) GSDMM. 4, 1% J7 ik ] £ A A GSDMM
Az B R R 2R A s SR T S 2T TR K 1 R A
FAF MRS 328, — A JE R B — S

4) DBSCAN. i%J5 5 1] DBSCAN ®3&, — &
Xof I — A 2 0 T B R 1 ek 2 = 1A 3 Y
cosine {H 27N,

5) Story Forest. iZJ7 VM = 14420 18] 5 k3
F Ui 1 Jaccard FRECHIE F 42 A I8 TS

P A hm . FRATTIE 2 A 28 S B 5 R A I 5
PRI 19. 8 TTASFAE 54 — AL — A .
B, — D EEH X 2016-06-01-—2016-07-15 [ F

o, B — A E R H X 2016-07-16—2016-08-31
PP d. K5, AN EBEEE N —EEEW
YAEER B 2 AR F AT AL 25 R A SR
WG oA A R R AT R PR
AT DL HE S, AN Ty
LTOL1 ARy 41 AN

FAVEE RO A WM DI SR AL
PERE. FRATTHE AN AR A B FR by £ e 2 o
o2 B A B ) W AR O AL R A
PR ¢ AT X S AR S 5T A%
WO a B ARARLEE | -4 A o e ARARLRE 19 4 3 0 a,
e 55 3] 4 AR R R g

| Event_set, (| Event_set, |

» (4)

sim(g,a)=

| Event_set, | X | Event_set, |
Horp,sim(g,a) 2B hrEf 3 ¢ MRS o« B9
L s Event_set, J& 4 b S g 44 ; Evenr_
set, JE A o MAAFE; [ [IURE/S T IR
B AR 224,
RIG AR F1{H:
2 | Event _set, N Event _set, ‘

P = ££¢ , (B
2 ‘E’Uent_setuk ‘
g€G
Z | Event _set, ) Event _set, ‘
R = ¢ —. ()
Z | Event _set, |
g€eG
FIZZ?iER, D)

Hp, g BREPRUES T Event _set, =& H g
M. a, WG] SR RS g M d el
Event_set, 7PN F a, WML .G EEIRE.
3.3.1 B

ATV 6 Fh ooy k. FRATT Y T A R
LDA.BTM, GSDMM, DBSCAN #i Story Forest,
TS HN R

1) LDA.BTM Ml GSDMM. FR A1 17 b5 U i 35 45
T 3 AR ZEL alpha s beta T IR B F £
N,. B, JATE E beta F1 N, A 0. 1~1 Za], LA
0. 1 M KT alpha I BAS B AMAA s 285 . AT
PG BAUER alpha FFEE N, 0.01~0.1 Z
], 2L 0. 01 25 K IHY beta . I BUAS S 1B e )
AT BT FAAE ) alpha R beta s P 50 ~500
ZIL L 50 A K N, I 0k B B S A
N, 24 2 S50 B B HLZ5 R, 364112 %
HkRIE 9 BTM F1 GSDMM i B i i (4 5 500 5
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2) AT k. AT & LA LDA B E
(alpha=0.1,beta=0.03) , 3 FI W 4% 38 = I8 35 41 45
MR N, JEe /DN E B minpts FIEAR radius 80 H
1 N, € {50,100,150,200,250,300,350,400,450,
500} ,minpts&€{2,3,4},radius € {0. 6,0. 65,0. 7,
0.75,0. 8}.

3) DBSCAN. AT HT P 4% 48 22 98 15 fie /) 5 5L
minpts ¥ radius S50 H o minpts € {2, 3,
4} ,radius€ {0.6,0.65,0.7,0.75,0.8}.

4) Story Forest. F{TM 0.01~0.1 DL 0.01 KN
AR A Y R PERE R B P R AT
BA A (E KT 0.1 A PERE.

3.3.2 PEREVEAN

6 Fh 7 L AEAS IR W0 G e S A P e (F D An ] 6
s, B Es (R BRI F AT R TE 5 A 8] 1Y il =
$({50,150,250,350,450}) By 45 3. fili FH B R IE A5
B F 19 Story Forest Al DBSCAN 47 44 22 #Y 1
AE - X i W] 2 5015 BN BE AT Ak 41 ¢ i . DBSCAN
ALY E5 RAERH F 0 0. 706, 4 [ 524 0. 459, X HIE
W] DBSCAN 5 2675 3] 1) 5 b B2 20 40 B H B #4341
RLRE 5 v 0 B 2R B A [6] 9 7. 4 00 R il =R BT
(50,450 Jif, AT 7 i F1 LDA fHEREfL T BTM
1 GSDMM. A1/ J7 % fdi il DBSCAN FE{K LDA
I AL B BERLYE A L LDA B4 P fE.
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Fig. 6 Performances at different story number N,

K6 AR S N, BB

FATXS L FAT B Tk M LDA 72K [6] 19 2 %
COTE BB N, o/ S K minpts FI2E 7 radius)
BIPERE. 24 minpts TE[2,4 ] radius 7 (0. 65,0. 75)
AN, ££(100, 500 1. 7 {1897 # HUAS T 1 LDA
FA F1AH . S2 325 5 UL 5 A.

Zd“ (story_d ystory _di ™)

ec E

convergence,, =

|E| '

(&

Horp dis Fm 2 A R RRICHE B, story_dl R
55 diter YEARHS F A e W HCR 43 .

AN Gibbs Sampling #% 18K E N, i P g

WP 7 iR, 4 N, = 1000 I, 4 ASJ7 1% #R ik 2
PEPERE : 24 No, =200 B, LDA %3k 31 e A0 g, il
FRATE J7 ¥k 3k B f 0 PR AE. AT G 2L (8) 3157
LDA MFEATH T 35 4E Gibbs Sampling % AU 72 1
W SR I 88 7 75 AN [l B9 e S0 {6 T LDA AR AT
(75 i Z s AT ). JATH I % A DBSCAN [
I8 LDA #1846 A6 ik g9 BEBLAE . HE LDA W s pe, 52
50 45 3% DL S B.
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Fig. 7 Performances at different iteration number N,
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B ) d 2. F AT 75 % DBSCAN ) 3R J 45 A 6
& LDA L 7EAH ] A9 25 AR UCRCR A SCT7 2 1 LDA Y
B AT I [R] B . AR SO vk L LDA WStk 78 52 bR iz
A7 v on] 5 /) 35 AR A R AT I 1]

L5 BT AR SO A A F1AE s AR SCO7
BLDA W Stk B 52 B iz A7 3 B v AR 305 R T
LDA #5211z 17 it ] 2.

3.4 HEBEBENIRERRSH

AT VAR DR 4 A L R . FRATT T
3 AN 2R (Case 1,Case 2, Case 3) X HEFRATH T7
¥ . Timeline!'™ fil Story Forest™"™ [t #4: fig.

1) Timeline. 3% 77 2 56 T 5 19 ) (8] 5 )5 6 &
2 1 I <

2) Story Forest. Z L H &AM FE5C
RAEFMHREREL HAHENWNR 2 FH5IF. %k
SR O AR A AT R R R AT L T T ROR
P OA R TR E (EE A E LR RO,
AN 2R fie R Y 3 422 9 R /N T B WU <R 1 O A 2R R
AL )RR 20 A A U S A Y AL R R i R R R R
=

Case 1. v [ 4E 07 BA B 22, 6 50 [A] 2016 4R
6 H . A 7 I H 0 A 22 )2 1H 2R 5 RS E R R A
B A R T E 4R AR B 1 R 2
NZ M. [RAE 7 e [ 4 A S BATE 19 75 P AT AT 55
g s b AT 2 A L 2 N2 1.

Case 2. JJRHRAZ 4. HE A KT b AAR
IR R IF I 5 BT W BB . 2015 48 12 A 17 H,
T3 BHBAN 2 4 1E A DE T PR 8 B B

Case 3. 2016 L2y iz 2. 2016 4F LA I 5
Wiz 2 F 2016-08-05-—2016-08-21 7¢ [ 75 HL 2 $H N
FIEEAT.

FRATEE T P AR 5 04 7 PP PERE. 15 AT
W12 A EREE BN 0 6 . K5, AT 3
AR AE 3 AR 7 T i as Y (k9 A
KO BEPLE BLLT 6 AR IF 5 & 3 A
P I Ik 2% J2 75 4 308 W30S 19 2 Jo ok ) 0 B ik 1 G2
Jok 4 & A B T P B g 2 Jrmixs 3 U5k
HERF o BIVEF X0 — > 45 2R 75 B 8 X b AT HE e » B e
N1 RN 2, e 22k 3. d . AT HE B B
ST (EARCR PP ke 9 Dk 2% 2E R RE RO 8 AR T R
ATHOUR - TFAf ik T ik 28, BRI i g Jok 6 v < 14 [ 1 32
FEIR A B SRR A DA L L VT R ok 245 L B ik

D https://github. com/liyingrenjie/storyline2

ok 28 J2 A5 AR L 5 1 P B A i = 10 R 2N A

BT AR B Y e Ik s A ARG TR BE VA
= 2 MR 3 Fron. MRV Bk e AN [/ 2 0T /93 2
AN —FE L 3X U B Tk AN AR . FRATT Y
JTIEAE 3 A ST e o 4 P4 R B A P AT e B Y
Hi4 . X P8 BH , % F Timeline il Story Forest, f /7
1 1) FAT] 7 12 A A W Ik 4%

Table 2 Accuracy by a Pilot User Experience Study

®2 ETHARAPEROBEREERBERNE

Case Our Approach Timeline Story Forest
Case 1 1.33 2.75 1.83
Case 2 1.50 2.58 1.75
Case 3 1.33 2.75 1.83

Table 3 Comprehension by a Pilot User Experience Study
®3 ETHKAAPEENREREERNERNY

Case Our Approach Timeline Story Forest
Case 1 1.58 2.33 2.08
Case 2 1.33 2.58 2.08
Case 3 1.83 2.75 2.00

By sk C Bt 2 A7 8 B3 0 AN [8) 07 ik 9 3. A
e k25 S B E PRI T L AT T ik AR T
VA P R R A R ATT A T 3 Bk AT X0 e R A R
i S7 B 23 S LE T B RO SO SC N RE R
LIRESIE LIPS SE

4 MHXIIE

1/ 72 R ol [ B 10 € ol e S | R 2
AR AT RH G IIF I . A e AR Fy PR 8 77 T T 52
— i B [ ] 58 R M AR S A 2 I 4 Y SCAS S /DR
15 BATIE R AR R ik AR E SRR — 5Bl v fiE
RAL S SRR R A5 B 5 T SCE AT A S 1F i 7
VAN T A S I 4 T e AN B AR A RICR.

fifp R 2 Ik 24 A R TR) R A O 3 R EBUr 2 2
Or R VR B DR TR e S 24 AL
RV =k A 0 ke L R I 4 A s R T TR
SR & — > G — 5 R gk DR 2% TR

D gy 253k 3k BUBRATT 23 00 xk = A6 | ke = 4
A S bk 2% 14 FH O AR AT Il B D = A .
Lee 85 N0 4422 0 26 I e 452 Sy 0 25 ol 1 5% O
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1 00 4 rh BB O B 0 BT 4R A B0k B 1. Story
Forest"™ X [ SCAR i R 28, W SR M F4F. @ik
F 4144, Story Forest ™" K45 H 5 B A M WiE
SCRE B =B 1R 40 e 2 5 8 SR, O S Ik 4% AR .
Lee 2 N FHERF 18] B Jaccard U0 & = 14 18] A9
WAk ¢ &. Story Forest™ ZEf B NIKIE A & LMY
BRBUE I K 4. Lee 45 N2 ] 56 4 1) 4 & R
FA L AH T H B F R Lee 58 A K 4 F 1R
P8 A R L 2 5 K T I 1 A 5 R PR R TR OG R
XFP T IRAEAE 2 A ) . O HRE I B AU R =
FF s O &5 A—BE R 06 E 1) % 1.

2) ¥4k CHARCOAL™ IR H A HE % (&1 65
TR ot 37 R S 2 A B BBE 2R (link) @ A8%, S 5 3 1) ik
(progress) , 3 8 3 B [ 3C 7 0] B9 ¢ &R A Ak =R ik
2% BN TRORETT RE R A 2 S0 1 T A DGR A (e
S A2 5 %), Filk CHARCOAL RAEH#H T
#1389 4. DSEM™" Fi1 DSDM™** 14k 504k 1) 4 1%
A5E 7 [5] Fsf i B 44 %) 205 ) Ak 3 7R R S 44 7 3 2 1) (1)
F AR AR S MEP™ 3 T 3 650 4 43 ik 1) 6 A5
ARG [i] i A 0 44 R 2 B ) 7 ) S B AL SR
117 5 35 L A5 Y BB I 5% 3 78 Ak A A X e DA KT I i)
5 R AN 52 1) e P S 2 D 1 Y 0 AT 3 B

5 REERE

TE L2 109 2% 38 3 e = Jk 24 Xof = 4 B A7 [ 1 3
P A B A o S L PR R AT o k4
A B I T 2 A Ay S A6 e 20 2 L S bk 4%
A3 AR AR IF R T AR AR AL FRATHR
P65 40 LA 1) I BF 1 ] AR R Y kR AR
IR Gl P R Bl £ b HE AT 9 S0 3R W BRATT 0 U v e
RORE 78 852 1) A e o e A 58 T 45 A A R B 1 T
KA AT R A R AR S B P A A K
W EES 5 H XS F B T B kg AR A
WS M H. A AT W48 K7 A KR I B L online
F1 i = ok 4% 2B T I T R HUBE B ner 4 07 3k
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D, is the radius of DBSCAN. F1 is the mean of ten results. The errorbar is the standard error.
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