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Hot topics found on micro-blog based on speed growth

XUE Su-zhi'?, LU Ran'?, REN Yuan-yuan'?
(1. School of Information Science & Engineering , Shandong Normal University, Jinan 250014, China; 2. Shandong Provincial Key Laboratory
8 g g Y g Y Y
for Normal Distributed Computer Software Technology, Jinan 250014, China)

Abstract: In hot topics found on micro-blog, because the text of micro-blog is short and less words, and the terms are not
standard, so the traditional hot topic detection method can not find hot topics effectively. In order to solve this problem, this
paper presented a method of hot topics found based on speed growth. Firstly, it divided the pretreated micro-blogs on the basis
of the equal number of window, and added up the term frequency in each window,and expressed as feature trajectory of binary
group sequence. Secondly, it calculated the growth slope of every adjacent two windows to find the words with growth speed.
Thirdly, it calculated the growth speed of the word’ s relevant users and the growth speed of the word’ s relevant micro-blogs to
ensure the word was hot subject or not. Finally, it found hot topics through the hot subject clustering. The experimental proves
the feasibility of the algorithm, results show that the method improves the efficiency of the detection to a certain extent, and re-

duces the undetected rate and false detection rate, it can effectively discover hot topics on micro-blog in time.

Key words: growth slope; growth speed; feature trajectory of binary group sequence; hot topics found

0 38

VAR AR 55 2 B A, 7 E Web 2.0 Y, IE 2L
E BB P gl . #5581, B 2006 4F Twitter
RATH, B AF Y LG R M E St 200 (24, B KA
800 J7 4 it B & At o IO AN [ 15 e 1 37 1ol 4
I, B E SR, P AU B IIGE , B EE RN
KARE XL TIPS 5T 3R, (155 B M 4% 15
DI | BB A4, — 2658 R S A AR AR S I S 3R I ok
HlFHIEFERBRIERE REH, WO F iR B R W
HAE Z R RIE I Z B AE B K, (A3 AL T R 5
RAGRI R — AR AT 552 DR, A ey 78 43 ) A e
FAG BB PESE O A, BB MOV I B P SR IO A T R A
R,

MR KPS T — M8 E IR S F- & ,

I EEI: 2013-01-03; f&EIHHE: 2013-02-18

TERE T EBIFCE nZ T s, B A R AR B BAE L
T T ELAS ) 4% GE A R 5, B A SO B
A VAR A SRR R AR A AL S R KTy
TRPENUER AR I N XE o A% G0 T TR AT 75 — e B P e
R L DN TR RAT A% 2O TR NE SO K
I8 P AR A R IETT RS B B AR Xk 25 5, (EU3 [ R
A B AT IS A BRI A B ol 8 2 A
SRR S T I ) 3 ) ) A

AR SC R HH — o e T R 00 R ) B A R BT 0
T A R SR AR 2 @ 7 7 A% A EAT
TR , 3 DB AR I P 5 B LA SO LB 5 B o SO
IR BAT SR A BN HLTE 5 B RS BT (HE A R
S B R EPESEOIE L, T LA e BT R AR
o P, BEZEA B0 L, SLEE e MR dsi Bl i Ay ot i, X5
FAE T EIR IE A AL PR Ab PR F AN R U5 ¥ a) AR ST By

HEEUH: BXAAAFAL TR (60873247); b AL A XA FALKHAA

(ZR2009GZ007 ,ZR2011FM030) ; B £ A A £ 4K 8170 B (12BXW040) ; 2% 3R A3 4) #74F %) K 8430 B (2011 YYCXSDST057)
EERM EEZ(1986- ), %, WA EHA, MR A, ELHRL T @ AEAEMNE 8 IR, M %12 8 % 4 (leuxuesuzhi @ 163. com) ;

FIR(1972-) , B L A TRA, 813 W, L 2R @ MAEE &%

R T WA M B %A A5 Sk,

A MR AR 4 E H (1989-) kb A B SA LA L,



T

% 9 %

- 2599 -

22BUNT—E BUE R P PR R B @ TR SUE R T A
SAF O T3 G T 52 i R AELAE /DN, 3o 8 5 2 45 X0 £
B B RO AR G R HR S b) SR AL TR K
AR S ERAGEIN T7 2 o AR SCAN ORI — T TR T
JEE 3 0 5 A R P RO T S I KR 2R B
77 T )38 BE A 2 — PR R . ASC RN A A IR
PIANT7 1 :

a) ZEETHIA A I 8] £ B 78 35 R R B b oA E R A T 1 (]
[Fa e A ) P 2 AR (BB o AR SO i — AN B — 1
TIC I [E] PRSI SRR TR AN A BT S AR AR A B
AR R ST S 0 T 1 3 R 4, DT 2 B AR
AR o BT RS AR i I At 2 B R BT - 4 R
R

b ) X A 2 A ) 2R IS Al HCRA 35 AL, AR S 7 T
AT U8 AR AR AL BE I 2, MR T D) o 18 R4 ol o 2 ) 3
B A5 A AR A Ty TR A A ek 1) 1 22 ) AR AR RE , 36 ol ) 1 5%
7L FE AR , S TR R L DT IE A R E
3T 5L

1 HX#HR

B TS BRI 5 38 B XA 55 A AT AREF LIk , A2
R E DL IMARIFATHN o AHRZ 225 T SRR 2 B0 B
ek, DRI S ) A A M TR SO B R 68, BT
FORARTEI AT o LA R Bl G A DR U A, 17 22 58 K
FE e RBAEBE b, WOR A A — i S, TR
14y Gy FEBIE 5 o e 1 Bl b T Bl % SCOA e P ) i 45
R ARG TR I Ty 2 2 A MG o (EBR — Al Re )
it —— B, 78 ] — P ) B PR DG I ity i A AR T AR
AT AR, T Hol T BB i O e
PIASZHRETT LAXS F = #4700 28 H EIh IR TE AR o G B i3
BT 55 EBEM LT PIAS T R AT . — = N i A, —
SE M N AE 0 A B . B 5, AT AR B AR GBI 8 SCHR
(S IR HBE T 56 3R, T8 B — P R =l T 4, 8 05 )
FHRLP RS FEAT B GASI  BA 5 W, 9 T 2 IR R s, Sk
(2 X e ] P 5 ) AT BRAS B AT T P IS BR B HE 4 o M T8
IRHAER R SV & 1, PS5 R TR, WA
AL R L e e A T, i DA DA P 10 o 3 AT A ) o G
U, AT N 25 0 TRAR SR I RIS A [) T DR 1R KT 3 AR T A R
TR ARG R TR SRR A T R A TR R R B . E R
Xof A5 T B8 73 A R R T SR 2R 7 vk BT P R R 3k
BORALE

RGN R — A8 R S0y, [ A A0S AT 5 v AN LA
JEICIR [ AR IR BT 8 1 Ak e A0 B B, (ELZ B 4 Web
2.0 AR L, HoEsh R RIS AT 7R T EH AR Z BT
2B A EPR S R

20112012 4[4 ACL £ A K 2012 4855 /\Jm 2 [ {7 B A
RPARZUERW R BB 83 % ) fARSCIE &R
Sz

Mario 2 A\ 745 4 7 3 T AR 23 06 R IFH 9 Twitter
IRIR R I o AE—BU T, R R 22 R A D
B, T AE Z /AR DRI R, A Sy 5 U AT BE A B
R

2, A TR R R A SRR I
pe

Swit 45 AR T Twitter H AR KR T I8 R AT R
77 1, MRS 3 AURIHE P S5 07 TE EA TAS N

LTS K 2 1 A T AR B T s ) ) e A Y 1
SP&HA FIE TR A

eGP T gk BB P T A PR | SCAR S
AFZEHRE A VAT PR A B

BULEA 12738 DO P A B2 AN 250 BE WA T TTZEA TR o
R SR I T I 18] Py 1) (9 1A S 2 B, AT £ BE R A 75
A BELEE W 0 3 R RE | 36 i ] A A RURE I SRR
AN, 2 1T e B R L

2 BT eSS E R A

2.1 HmEFET

336 FEL AT H I (] 9]t A T AL B, Ak B
ALHE 05 e AV DTSR 400 bt T SR 4 3 A T I s
RE I EHE, I BT, P E S RASRS LA 2%t
T HEAT IR 1 o AR SCHEATANT = Bl «

a) £ @ AP A R EE . XAE A BE T
AT B 035 EL B K, bl T e 0, A BE 2 R R,
TS0 AN A O ELE B A SR 1 T R AR
I 2 PR SR AR T A2 R Rl X 1 L o

b) B BRI " A A B 3 Pl AU R T
B EAT I HE A S BT B THANHEER KR, B85 2
H5AKRZ , S PR S

o) R ZEUNT R T 158 WA B 58 8
HRI R — P BB, AT & 5 B T H R Z S
AT R AR SR T 455 L, BRI P 6 Mo &, A 22 40
2D T LA G 33 8 )45 T T 6 P13 o

X Rl R 0 S A L L AR SR AN T B 77 5K

a) PRI G )15 6L, 3 ELA% I R HE Y

b) e — 7 PB4 T 4L, A — AR O —
ANET T (AN 300 26k —41) .

A SO — AT IR — AN ]9, ] w0 275 1%

€, =(C,(1),€,(2),6,(3),,C, (k)
Hpr €, (i) =TF, (i), BRI w 755 § 48T 1Y HRR

TR LI HE P s L B T A py i )£ 8, i
1) 5 HP I ) 5 e 6, M 2 220 —2F 30k «d X
AR — TR R I ] 81 AT R — A e RS R R
Vi =[(C, (1) ytdy) (€, (2) ,1dy) (€, (3) ytdy) -+, (C,, () 1) ]
B — AN 1 AL a0 BRSSO BT 11 A% H il A 20 28— >
— T4l
2.2 RETHE

YA AR 22 75 1 T L T — > — T [ I 1] 47 75
WA R 2 Kleinberg 42 H 9 [ S LS
I HAZMERIAS R T 27 T A B TE o BB AR I 2 iy 7R
7 RIS T R A AR IR , L St A A 40 A R X, 31 S 7
R 3 ol I ) R 50 R 1)1 65 o SRR A 0 3 A ED
FE 43 ) B 2 TR A A SR T S — 7 i I
A AEX—J7 R AR AF A R . T Bt 3 R o 1
R a3, A SO R AREER S — TT 4L 1A IR 8] 52 9 1647 4907, B %
BB LA A, T AT ) M 5 A et AT A ) A A A



- 2600 -

WA N R A R

% 30 %

ARSCR TR IS 18] 5040 2307 1A AT AT 2 22 82 31, it 5 4K
ST I 3, SRR 7 1T AR A R — I ROHERSL, B 1
PP EIE N2 P BUIN R H AsE , Bt, 2ER
FHAFR/NE BT 1 O HL RO 11 REAS S A BT AR O P AT
TR, [RD IR SO A 1 BRIV P A 5K

455 — IR P4«

Vi =[(C,(1),td)),(C,(2),tdy),(C,(3),tdy),,(C, (k) ,td}) ]

FFRFR RS w 3G K

C,(i)-C,(i-1
SLO. = ul(w)lt —1(2(_, )
b od; W RN /N

RIS IR A A A QB P B RO RER, AR ok
HORERRR AR 2B KA s O Z B AR aT RERCh
PR R, X FOR TN T A R A R e
Jr ER e T AR Z IR B P B . R, TSR T R
FGHE , AR AZ A T B M R AN A TE AT S A AN ) - it
R, 23 ie y GR, F1 R, o

o
oR, = CxlD
ENOZCE

Chpueer (1

ek o CowaD)

user

H"—
3 Con (i)/(i= 1)

BRIV BT R A A B DA R AR A 7 2 R, H
Cver () AT F i NG 11T w A7 S0 P BCE, /I A B )i
w (AN P Rk
XAy T A T B B0 5 1 3R T A [ Y
FER IR I K GR AR
GR=axGR, +bxGR,,
Horbia b A SEAESL B R PO E N 0.5,

3 IERMEL
ARSI AR 9 — U1 1 IR AL i T 1) A

AT A T ) o T AR R I 45 DL A i
o I AL B )35 3R B G AL A S T ) K o
B BRI ] | FE A SR e PR A el Ak B
FLAE IR P B (5 B I BR #3547 4 U £5 8 I B
“@ I A AR IR R s ARG R 8 IS 1 SRR BEAT U0 el T
2yl R4 1 (AL 3 i 40 S 0] ) AT B0 19 X 00 RE ), TR AT 3
— 2RI 5 i 44 B R TR S A — A
ZOCH AN R A B R R AR 1 R ok
PR A S TR) 5 f e T A R SRSl R AT A
3.1 FERIAHHE

IS 2 F AT LU A S SO A S T
FEREE , BB R BRI T4, A& A Wi 3 KR
FEBEATHERY , e HOM R T BI(E T A1 ]

2

3.2 FRREE
AL SRR A, S fap R J 26 = R AT SRR 2

ARG RURATT I E R AR SONEE T 1l bR AR DLEE ) 3
BB b T SO T R A i e T 2 (R AR o 2 BT LR
X PR ARBARE T ARSS & 1 J5 3 , DR A T3 (0 R R RE A (U ke
Tl S AR UBE | 38 R A 52 P 1R SO B AR AL
T[] SCR AR TR — AR i3 < B 1 PR AR B IR A 53]

SCHAIE AL, — B O T, BRI Ay 1) SBT3l 1 19 AR AUUE
IR, T3] SCBGZERIEA A PRI TG oK . AR Z SEPRfF O T, ;X Aif
REIFAFT AL 0L, FEan ™ A4 R a7 ik i 42 i, S
INEE PRI ORI A AR K A 2T XA AL SR R
FHEETF AR AR AR TS 135 LA | R /N IR
WAL AN AR N R R AR BRI A B
VIASGAR A 12T B SO R R

ARICH IR EE A I 14 bR S A AR AR R A
PRI BIAR M o AR SCRITANTR 87 I SARUE , %) F 32 ]
bty G ET TR H B ¢, L, BOSSPRAER, B
P(ty ) C(ty,1)

P(1y) C(1y)
BV 2y o, [T H BRSO TRCRBR L ¢t SR SRR, )
sim(¢, ,t,) =max P(¢,/t,)
B0 e, 5 0, BOARBLEEAE N BT A 7 N Y B R AHL

Xt TP RARULRE TR 75 3 RiTE R 508 T AR AT B AR )
P BRI A ATl T ) SRS A DL R, T T (] — 3 )
ATREMEROR, B2 TP T B B SGRBE, R # IR Rk
TIX R P, A SOR A TR AR B AR U FIEE T 1R 3¢
FOARBLE HEA T ORISR . HARRYSRIE T IE T -

a) R T IAMAAR U 575 . X T 2804 ¢, 1y,
AP EE T AR AR RLEE , G SR ) 1 5 Tl AR A AR ALLRE 2 Sy
PIATEAL, 4R S L TR b)

b)) X A 0y 1y, AR sim (e, 0y) KT BIE T, X0
WH 1 BT A7

ERARITE ML , ol AR B A%, B T g
B A A, I Hk s FEUAM B SR ]
At P B AR H AR IR R — A T H X5
PR IR

P(1,/t,) =

4 KIE

AT B UEAR SCRTHE O ik R R S s, S A
AR A DG B A T 56, 1 S50 R UK R A R A A
J A
4.1 SCIRER

S HA SR PR IR SR R A B . BT TR SR B AT
WA ABIRZMME, h FRERMEPS5&8, iR RE
FFAE M 2 LR AR, X 5 R AR R N AR R R A SO S
ISR AR R [ 2012 455 H 15 H ~20124E5 24 HZ
[E]Fr) 200 J7 25 P B , N AR T 2 BEAs (8] P 9 2 B 40
LA B AT o [ AR v AE R T XTI R R
PR NBURRIF AL 355 AR/ NZ G B T B &L
A,

4.2 ZWLFRiRMA

TEVE RGN 5 36 B3 v, — B0 P U 2R R R A 3R PR i
AR A5, T o 25 [ I R AR o 5 BRI 5% e ( NIST) & 7
FIPTIHE 7 , TR 2R B0 I 5 R B 1 A, TR AG U R R BT
Vo TR SH AL 74 5 S G R T R A T Ry B A, — R AR L
T, WA R AR AN T R, BB R 2 TR A 2243
P PR




%94 BAZ, 5 A TRENRKOBITREEALIN - 2601 -
oo SRR ORI BRSO B ARG BB | R
S R I HCBIMCREG R RWR R oo -
9%1%&T§jc1%’§&o 20% 15%] ;Eg;
B TR IR B SHO R RO SR o] 100l
sal T RIAR SO

P 8 AT B, X TSR 5 , A SCR X 8 4l
B Pt AR I A (E . 1A ST R R RA A L
P FESR AR SCT5 455 ARSR AR 3CT7 3 P A ) ) vt 2
FrEehs. PEAREs R 4 Fros. i B, R R A0 2 5
Py =0.5 X P +0.5 x Py o 25 JE S 1) i 1 36 158 B 5 4
K 3G BB, B a = b = 0.5, 73] A5 B i
A RCR FBE 7.7, X SCIas R . Flani 1 s m
JEAFRCRE T L 2.5 5, — AN N B A o IR AT LA
A RADBOA B2 AR Z R R B DR

B BRSO 2.5 05 R A A3 A

M 1 AT LUIE Y, R B o 5 28 ok B, T4 K 22 450
W H AR PR 3% S R A T2 — A1 BTk S R
B, PR RERELE— DT, BRIEE — R i
B AE R BTG T BT R IR TR S B AR 7
Meo AT UG TIRIE RIS, B el FE i S8R 0, A
FHBE T XHARE T, B’ 2 F1 3 B RS IR S8 400 7
FATEME T /e S Fi i 28 R F AN AR -

35%7 R 25%

30%1 . — iR o
25% ch,—t' 20%
20% 15%
15% 10%
10%
s —— T T—— 5%
0 T T T T T T T 1 0 T T T T T T "
‘ﬁ\ \/‘ﬁ\‘ﬁ\ %\é\ ﬂf\ ﬁ\ ﬁ\ 5 10 15 20 25 30 35T
Q N 3 S
K2 AR AT P 3 AN (A 7 X s G R A
XoF Y A 25 IR ARG 256 1) B Wi PR A S5 1) 2 M

AP 2 AT LA e SRR /N IR Y 28 LI 3R
R L , b T8 DB/ R i 0 B A , S P A5G
B BRI A RIS AT REPEACR S IRt i AR 2
JIr LATASE AR s St 1 1 BRI, o TR il i SR AR A
—ANE AL B ARG A, (HR A SR B A, DR o 1 i
96, R GER & TE— 1 H N LB AT A — N5
ATREMERCR . 1A 3 RIS B(E T =5 W, Jak 5w, 5
W GREMAERE . B TEHER, kR AR T,
AR RZIEAR . T UL, (R T X 32 ATl B o
CRATE 2 3, ARG o 2.5 J5 AT BIE T 24 15 22434
B 20 o 18] 4 PR R AR A SOk A AR SO 5
PEAT B Rt T o R 2 Y LA

HIP 4 TR Y, S5 A SO ok il T ) 3 7 23R
e, AT LU B gtk 22 0 TR ] AR 0 R i BT R
KA B IIROR o Horp RO A SO 3™ (i A S i 2
TR G 7 i, X SCAR BEAT U1 J5 BEAT TR GE T, 1 3t
AN A e AR

XT ERUA RIS, A SCHE T T, W RABCERI R0 (A
FTANTARIE) o S FoR THEARFME T BTk R MR 3

HiPE 4.5 i LA G ARSCIEIRC T, O 0.6 Ze Ay g e AR {E, BT

0 A7 5%
F b b b P

02 04 06 08 1

K4 Rl nA SOy ik B ST, SRR R

X 37 AR A R ) LA
1 REAHPTIEE

ES:40 X A
o/ e T A AT e
S TONINE Y NaTL PN IR I
/B /AR R/ T/ 5 Hh A W T X
N5 /A ER T e ER 55 GO/ INZIE AR T
Ltz L/ TS/ LR 20 % A T

5 HRiB

ARSCHE HH — ol T R 00 ) B A A R BT O
AT P BN BV 0 5 A 0 BN, 7 5 A R, PO
WSE I 5 AR BEAR e B XREE B Rl 4%
I e T A 5 K 8 A0 15 SRR A X i — A
THREE AT 3 R, 42 IO B R T B {E T 9 Ik 4

AR SO KR G TSR 2 B (A P AB T R S22, 3 ek

o AR AR FR Y L3, A SCHR AL 1 0 R — 8 MO (U

KR AR R IE AR 25 8], R, B E o — 04

SR MRERE RS SR R (A A BT R o

S0k

[1] GIGA T. Counting the number of Tweets[ EB/OL]. (2010-08).
http ://popacular. com/gigatweet.

[2] B&,5%k, Tak. JINERIBRAHIGA P HE 2 A [T]. A
A3+ F AL A %,2012,33(5) :110-114.

[3] #ER, Wk, RETC,F. — AP LA SR F
[1]. 3 JEALA 2 2012,39(1) :138-141.

[4] ALLAN J,WADE C,BOLIVAR A. Retrieval and novelty detection at
the sentence level[ C]//Proc of the 26th Annual International ACM
SIGIR Conference on Research and Development in Information Re-
trieval. 2003 ;314-321.

[5] HAR. MMEREFELAZXNRBHA[D]. M Iz F,
2011.

[6] GIRIDHAR K, JAMES A. Text classification and named entities for
new event detection| C]//Proc of SIGIR. 2004 ;:297-304.

[7] MARIO C,LUIQI D C,CLAUDIO S. Emerging topic detection on twit-
ter based on temporal and social terms evaluation[ C ]//MDMKDD 10
Proc of the 10th International Workshop on Multimedia Data Mining.
2010:1-10.

[8] SWIT P,TSUYOSHI M. Breaking news detection and tracking in twit-
ter[ C]//Proc of IEEE/WIC/ACM International Conference on Web
Intelligence and Intelligent Agent Technology. 2010 :120-123.

[9] Fp-F. P EREFMEMN L ERRE AR [D]. K

b 7% i K % ,2011.

IR A TR ML S SRR R R I[D]. M 4

B I K5 ,2012.

[11] QI He,CHANG Kui-yu,LIM E P. Analyzing feature Trajectories for e-

vent detection| C]//Proc of the 30th Annual International ACM SI-

GIR Conference. 2007 :207-214.

NISH P, NEEL S. Scalable and near real-time burst detection from

ecommerce queries| C]//Proc of the 14th ACM SIGKDD International

Conference on Knowledge Discovery and Data Mining. 2008 :972-980.

(10

—

[12

(R



