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Abstract:  With the exponential growth of information on the Internet, it has become increasingly difficult to find
and organize relevant material. Topic detection and tracking (TDT) is a research area addressing this problem. As
one of the basic tasks of TDT, topic detection is the problem of grouping all stories, based on the topics they discuss.
This paper proposes a new topic detection method (TPIC) based on an incremental clustering algorithm. The
proposed topic detection strives to achieve a high accuracy and the capability of estimating the true number of
topics in the document corpus. Term reweighing algorithm is used to accurately and efficiently cluster the given
document corpus, and a self-refinement process of discriminative feature identification is proposed to improve the

performance of clustering. Furthermore, topics’ “aging” nature is used to precluster stories, and Bayesian
information criterion (BIC) is used to estimate the true number of topics. Experimental results on linguistic data
consortium (LDC) datasets TDT-4 show that the proposed model can improve both efficiency and accuracy,
compared to other models.

Key words:  topic detection and tracking; TDT; topic detection; incremental clustering; reweighting
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Procedure Detection(S,c)

{

ST=build_track(S);
N¢=heap_pair(ST)
while(Ng!=){
X,Y=extract_closest_pair(Ng);
Z=merge(X,Y,c);

if (BIC(Z)>BIC(X,Y){

BOONgGO RGN E

update ST;
FEA ORISR AR B AR KD AT MBI T [HFGE, o Ry ereset
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Fig.1 Procedure of topic detection
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Fig.2 Distribution of nodes in A, B
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Procedure merge(X,Y,c)

. Z=XVY;

2. 7 mean= | X | X.mean+|Y |Y.mean :
[X]+]Y]

3 tempSet=J;

4 for (i=1 to c do){

5. maxDist=0;

6. for each point p in X.subpointsuY.subpoints do{

7 if i=1;

8 Dist=dist(p,Z.maen)

9. else

10. Dist=min{dist(p,q):qetempSet}

11. if (Dist=maxDist){

12. maxDist=Dist;

13. maxpoint=p;

14. B

15. tempSet=tempSetu{maxpoint}

16.

17. Z.subpoints=tempSet;

18. sub_clusters=build_subcluster(tempSet);

19. for each point p in Z do

20. g=p’s nearest point in tempSet;

21, allocate p to q’s sub_cluster;

22. computing sub_mean of each sub_cluster;}

23. return Z;}
Fig.3 Procedure of merging clustering
K3 Kaifd R

AN X HRAE T 25 AT 1075 5, X mean F1 X.subpoints 43 3l ¢ 75 25 (1 fts 1] &R ¢ A3 BUEE S b i
B ¢ AN R B SO Rz T HA B2 A) R R dist(X,Y) 2 s AN 2 22 1] (4 R L R S W] LU AT AT AR
PR B, AEA S, AT cosine THELER B, Rt 2 FI AN A0 s 2 T8 cosine {HRRAN R Z I FE Y.
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Fig.4 Distribution of topic duration
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3.1 MEEEIE M IERR

AL TDT-4 Hp it 5 3C story A4 4 S5 %, L6075 K25 2 300 A story SCRYS, CEE IR BF ] 24 2000 4F 9 F
~2001 4% 1 H A AT A — AN FE EEVT A R Am a0 2 B I SCRS A o SORS B A3 0 B 0 A R R AR S AR, AR R
FR) SC RS A5 0 P 380 T 688 1) 338 A U R A 22 110 A A R 3 M ok U e e AR AR SO P A AN R AN 2
Fow, NI IR Pt LA SR AR UG L. el T SR S 28 5 S B IR AN A TR LR (R 0] B 6 AR, DR 75 224 1
) S bR AR T BRI BR A b ic 77 R 2 i H IR 28 5 S B vh IR AN SIS T IE 19 o e, b i b i S (R A 2%, T U AT
FO R S iy A 2K o B 5 M I SR F A B ke s 1,

fE BR R T2 RAR LRIFM R, XA R R R R -1 2-2 (800 2,308 ,a,b,c Al d 43 AR
4 T L SRS BOR . T YR 75 B Recall,Precision,Miss,False Alarm,F1 7£ R 45 Hi € X

e Recall=a/(a+c), if (a+c)>0; 75 M|, T 5E X;

e Precision=a/(a+b), if (a+b)>0;75 W), It X;

e Miss=c/(a+c), if (a+c)>0;75 M, & X;

e False Alarm=b/(b+d), if (b+d)>0;75 I}, T & X ;

e F1=2*Recall*Precision/(Recall+Precision).

Table 1 A cluster-topic contingency table
Fo 1l JE-1G UL i) 4

In topic  Not in topic
In cluster a b
Not in cluster c d

T VP AR SO A A I 7 VR M R, BRATTSE I TR 3 MR A I R G ok HEAT LA

R4 L(K-means), X AN A I R 48 K-means 5828 G160 9 B SRS EAT SR 28, 2R S He 1) 2RI o i

Y 2(CMU), 1% F 45 55 I 00 G AR I 7 vk 0 0 BB 2 5, R PR I ok 3 57 A ] 328 £ 130 SR A
SR (IDF), 2435 1357 18 SCRS 76 M0 52 BT R 19 1) 2 10 A A I iE /Y IDF 4 50 37 48R 3T A8 o 10 A O SCRS I A 43
B GAC J7 ik AT TR IS AL TR S 7 1A SR A 2 JRURST ) 5L 1) 43 Foe 482 1 A7 (buckets) Al 28 7 & AR A — BT 1)
W story SCRSAE, AN A IR 2 (A1 28 2 T B AR 525 T TDT-4 corpus 7EREAMAH 7, FI A cosine AHLME
X SCRYHEAT T o J 5 FEAT 28

R 3(TPIC), 1% F 40 ST LA SCHR H 109 AT AR I 7 925, 12 178 ARG, 90 7 92K R BIC A, IR IS, A 77 5% b S 0
BIC 54 J5) BIC H kit FATTE 58 34 s g vh Sl T 46142 JR) BIC AR R U 77 VA (TPIC2),i% 7 VAR ] 42 =) BIC
{H R R4 It
32 KBRS

FEES 1A Sz b FRATTINAR FL A 3 S R 4L Recall,Precision,Miss PL & F17E ARSI AT 2 T R4
FEH o TDT-4 ki iR A8 H I 1 R GRS AT 22 IR, BRI S0 45 AR o TPIC HAT B il .
Bl 5 4 HT 3 ANRFENZ K45 F 10V S E I EL B 50 v DUE H AR SO HE R 335 AR I v 44 g
A I Ad AN TR R AL 7 5, R TPIC I T 7 4 i i) JUARL F AR I T B AT w0 30l 8 0 (kR AE ) k2D T
LA R G0 T IS rh O 1) 2 U7 V2 5 1T RS I 2 B )5 T ik > T T AT U0 (15 2, B v T A T P A A 6.

55 2RI F B R RGAE AN R SCRIBCER A 1 1% AR W 14 BT R) 90 6, SRS A T R EE T B ALE B 1. L 6
S5 T AR R el R W 5 R AT B 7 T R] 0 b, e 1R DUt TRIC A G o Ath U7 325, 70 A7 ) SC RS 42 1 1 100
T B D PASAT I 8] SE BT AE TPIC H ) 135 ) B[] B4R P 18 00 T TRUER S 125 B, sk /> 7 s J0 Ay 0 3T
{147 BT ).

FEHE 3 BT PRI TPIC [ 4G 0 138 8 450 A 10 1 8, B AS 00 M 10 0 80 40 5 B s U A R 1) 2 R
F5 0L IRATIE R T X-means 55 SRHEAT EL#E, X-means J& K-means 53513 B, AT T BIC {HAE R T
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ATF A K, AR IR S B SRR [13]. 5 56 45 R AR SS DL B 7 Bz, B T B Y TPIC AR 1 B A o
JITJFANEE X-means 22 A7 SR D0 R ORIE UF 5 USSR EECRE (K 22 5 B AR 10% LA 55— 5 T, 45 R 2 2R W,
425 BIC B J5y # BIC (BN T 1 AR A MK BEBOR 22 A 2 (H 2 R 8 BIC {R 4 J5) BIC {H TS 2] 19 2
DLk SR JRy 8 BIC {ELFK) TPIC B LUE A ) T i AL 0 1% 4 1) B

K-means CMU TPIC

Recall (%) 50 62 80

Precision (%) 48 82 84

Miss (%) 50 35 12
False Alarm (%) 0.25 0.13  0.155
F1 0.59 0.70 0.84

Fig.5 Topic detection results
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Fig.6 Comparison of execution time Fig.7 Comparison of topics number between 3 systems
6 RGBT ] AL K7 REUGEEE L
4 2 ®

T A U A 55 B0 — A B 28 ) R AL S A U SRS A% R 8 P 8 R A AT T SR R B A 0 48 R v 2 i A
2 T TSR U UG I 5 1% AR AT ORI T T SRS AT, A M A AR B 1) 0 A7 AE AR 22 AN 2Z Ak PEE
ATRF B R AR SCHR T P 1 1 B R RIS B Bl U I VR, 1% U5 12 e A A UG U 1 I R R AN TR R
A7 59 BE ) RS AL, AR SO BT T S5 R A R A AL, DL 1 5N 1 T 7 9 £ R A
N0 R P A R 5 R B ) B A B v AU U0 PR 2803, R Y J) 8 B C AR A o 5 A P A . S B 9 SRR W 7
125 JUAU U REUAS: I T VA AR L RAT S A A (1R MER R F LRSS, RE A% DL SE DR A 3 EAS: DN 3 A, O HLRE 5 LA
7IN P8 22 e N A R
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