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Abstract As a kind of social networking service, microblog service can share and broadcast information mainly through
the microbloggers’ followers and features strong timeliness of topics and rapid spread. This paper viewed the microb-
logs as a kind of event sensor which can perceive the dynamic behaviors in the city,and started with identifying the to-
pics in microblogs, and then detecting the spatial-temporal events in microblogs. This paper presented a topic model
named ST-LDA for analyzing the topics in microblogs. Applying this model, the microblogs with similar semantics and
close spatial-temporal nature can be classified into a same topic. Then, this paper gave a method of discovering the spa-
tial-temporal events from topics. Experimental results based on the real data from weibo.com show that our method has
a higher recall and precision ratio than LDA-based and Timel.LDA-based methods.
Keywords Microblogs, Spatial-temporal events, Topic model

Vol. 43 No. 10

1 518

MEH ST HIRERR, MTE1T EEN R Rk
ZIEE, B RS ISR SRR RS RS Y
B, EMEEZRTRERT , R E R TR
REMIESIHII B8 M5 2 2 ER T — 2 F RS
FT BT LIRS AT A T B AL R AR A AT 4R

B AL, B — 2 TAE R EF AR BB RS o
ZENEL. G, FBAERTFHEER—HEENR
BT AN FI R BT GPS Pl R Al 38 7 1 B 1 A+ 38 1%
BRBE » 3 T A0 4E 32 A 5 T SR 2 1) P 4 52 0 4% ok T
RPRESEHTES.

Bl 1 BRI BR AR 55 7] LAAE R 3 S 9 — I A 2%
RIS Bl AR N —FE R ERZ M F & B, KA
PR LA R R AR TR AR AR B R Z M R R RS
B BEMEEHANE RAORFEEREN, L AEEP R

% B HE.2015-08-29 R4 H #H.2016-03-05

A — S R BRTE RIS EER R, X E R MER S EE
BAMBRATREMENH N EEFE. Bt @K
BN, TR AR LA E P RENSHELS BN,
BEHRE BHRLHE),

2R SOORTE AR A 2 A K B A1 iR B 25 2 4, AT
AN E IR T PT AL RS FT R AEMTE S, SHEME
(AR 40 22 & T R SCAR SO ML MR E R B &M
HIXAREEERER, MEET a8 K NaE R Hit
A KAEEFINRYE. BEMHXEESAMENTME
WHIE T HhAR . ASCE T LDA(Latent Dirichlet Alloca-
tiom) AR, 8 T — FriR B S8 = R 9 AR ST-LDA
(Spatio-Temporal LDA) , Z BRI X & B R e SCA B .
mfE BN EHE#ETRE -, FERETR—FET
BRI 7 AR B SOM U R TR B, t B B e F2s 1) b
BIREYE, #EM L ASCA T N EIE E B R = B
k.

A EF ARBEE S (61472408,61372182) ¥l .

BEBA989—), B, Hi+4, TEMR T HAIHRITE .. HEHE , E-mail; zhengzhejun13@otcaix. iscas. ac. cn; & 3A(1967—), &0, BF5 /.,
BASm, FEREF BN HE B 5EEHE . P E 4, E-mail: jph@otcaix. iscas. ac. cn; E#E (1991 ), &, B4, FEHRH

[ AR E & 158 E-mail; cuiyanlingl 3@otcaix. iscas. ac. cn,

+ 214



AIEE 2 WABMKTAE S 3 WA E A ST-LDA
EBRR S 4 WA H T AME B PRGN = BTk
5 5 WRLRIFH, RS EEL.

2 M\EXITIE

Bl R — PR TR T T ARUEF IR 34,
SCER[ 314 TR 44 8 s 38 B A fa) O AL T , AT AR B S s 42
gt MESE BN ABEAZRBHRIAL. ©
W0 IR P B 3 B M-S T A A S R B X Y
BERTHER . EEAERAER  MAAZREAETREE
B, HREEFEAEFRMIEPAERERE, XE4,5]
ERTRBRRNES. EINEMNEERTMZ, ETE
X E A E A XM R, RSB ST P oA e
HRIBORHIMRERREB N RE. ZFEE—EREL
R THEBRE MRS, R XBRAREEREERYSEHE
HE AR A ERER, SR 6 PRI R SO R LB e B
HU RV BREENEEEZ MANUEN 3 MEE,
B B 2 R AR B R ST S TR L. BREE
RERPHENRERANZEETSREESFEE. £
FEARRETHHREREMENEETE-BHSH R
B R T M RAE KN BE R EREE AR
HE. SCER(7JIRH T3 i8R R TR R %, 4
FRBERINE K AT RRIE HFFE A3
IE . EBFIE f A O R E. RE, BRI LRGSR, FH
SVM A EBHBEIRRTFTEREEM4A R, BRINERL
R BERA T H B FE LSRN TR, I
B THIEEREZ ERXER.

A T E R —RP AR SR, R IR B R S R AT
VARSI SO o £ RBA T, T 5 & 18 8 A AR A (Fl
LDA AR M .

LDA BAREAR R SO 89 IR r — M i B Sk 1
ST A 2 A, T A R BB SR 4 FNE R e IR 1 9B
B EREES), AT AT . LDA BIEUA R bR R IS0
2P BT AL T A BT, K X S 4 B B A SRR R R — R
—AEE, B, LDA R AIERTRME BN EE
MEREIEXAUE, EFTEZEEABRRKMELER. &
¥ A TR, FEXBMEBAE. 555
XA M XA N A RRE  ERESER T . — &M
MRE—AE, X ERE— . EHik, HW R En EEERY T
FIRIEE XA R EER R R, 8 RE R g
EENMEENRE ETEAMENGT - EFHRMB IR,
CER(10-12,16, 170 TAEER R B Tk %t LDA BRI#1T T
it seAh, SCERCLI IR AR R b 3TR0E 8 R A ad a4k
R RIS, BIERES RS, AUHEE T RN ENT EHH
om0 R T HE & A6 BB X B A A AR, W SCRR
L120iA g B — B ) B % A5 RO Sk IR A 7T BB 98 1 R — 4~ =4,
W B 1R 4 B T B, AR B8 & A B (R K S 4 B B 484
{81 Bz b, 3R AR E — A i i) B v 8 ST R A IR A Rl — A 88
AU, BFHARM T TimeLDA BRI, R, CER[1213A
KE—EEEZHHUEFENSFRE— N, HRETIHIES
T UserLDA ##8, (B2, SCER(12 AR M RIS A B B &
AR AR BE BB EE S AR E. EHixER

TEAHT % 7E Rl — B J6] L S [ M 20 9 2 B 4R 16 T a0 3
IR F— AT, AT REAR T % B — B A B A E 4
BIBRIRRE AU, BB A B TSm0, 17
HURE BT R4 0 B4~ R I, AR 48 5 %8 S R RS S (K 3,
BEF AL E AR A X AL S ThEE X i 2 B R i A, iRk
M R A T 2. BRI EREI TR &Y POI
B, B T I0AS B 3 & K KRB AR T 3R 407
ENREEHRERTAMRMKE, % EH K TwitterL-
DA, AuthorL.DA, UserLDA 3 b 3 46 %) 37 Fil T i i 4 42
FHAR T X 3 By e E AR A P OB R T Rt

3 ST-LDA Fi&#l

TEMLEGED, FREAER Mo RMBENE FEH
—EWREE., flN, ERGVUEREBERTRES, KR
HEArSEAGRA 5ZETEAXROME. XEuERT
AN BB GRS, Zemta] e BB A1 B S B b
SEREBENREN. HRIXUWMENEFEE, FCRET
—FhET R R ST-LDA, R 53CER{ 1210, hE
— RS B — A R, R, R A B I 0 Bl F AT,
A E BT HBE AR FEHE W, BT S EH
A 3 38 A B XY £ AN, B, ST-LDA RS ) T 4548
VIR R A0 0 B E MU ISR A R — 8, 8
T EME A LIRS,

3.1 ST-LDAEARE

7 ST-LDA FEERS, B—&ME 4 H—/=nda%
mod=(c,t,8). HH,c RRIEd FIXANE,: RAEM
iR RetE, g TR R AN E,

ST-LDA EEHERET T 3 MRiZ:

DOEEHB S EE. Fi, MEFHE—MAE
—EMBHY RS TEE, EHENSIARNT BRMiE
BRI KR )RR

(2) [A}— B 18] Bt % A A B AR A 0T BB 35 I Al — 4> H 41,
S, AR 30K B 1) 43 B 5 A TRl — B VR B A B T A A AR
MR —A~EF AR,

B KA BARX TR P AMIE & A B E R
HFAREER TR TR — 8. Sk, AXFEH -1
Gaussian M ik B EEZ B HE A B EA 5k
%, Gaussian GRS o TR EERAHPLAE, A

KAz EBEZE EHRERE.
£ 1P TAXFTERNFS RS L.
1 HSERHEX
iinca ik
z4 M A ER,zy~ Multi(8)
24 W d AR, g~ Gaussian(y,e?)
Wn W AHRRFSH n

B ) By M BT R B
8% #,0,~ Dirichlet(a)

RBEE kB BRSNS AL H

* # 53, ¢~ Dirichlet(p)

TR P B R S T A
® % %, @, ~ Dirichlet(R)
- HEw, EERRFHEER,

Xgn~ Bernoulli(p),p ~ Beta())

ST-LDA WA RSB IE R 1 fin, EBER1IP.KR
¢ 215



ARBUE L EEANEL T Fomet | 2B A8 D R BIES
A et BB N R BTG Ny BARRUR J PR A
BN, FoRENBRMELE BRI BB
BEM., N, 8K, RAG8RE FHESS B 5B E
R 8, R 2, iR R T4 B R 5 B &iE LB
HE-,
Hik1 ST-LDA WAt

1. A MRS G BRI S @y~ Dirichlet(R) , 42 SRR IS Wi p~

Beta(A)
2.fort=110 T do
3, 4 B, 9, ~ Dirichlet(a)
4. end for
5. for k=1 to K do
6. A 18, @i~ Dirichlet(p)
7. end for
8. for t=1 to T do
9. for d=1 to D, do

10. He R, 29~ Multi€6,)

11, for n=1 to Ny do

12, HE Y, X4,0~ Bernoulli(p)
13. if X4,,==1 then 4 g wy,,~ Multigz )
14, else 4 i wy,,~ Multi(ey,)
15. end for

16. for g=1 to Ng

17. g4~ Gaussian(pzd s a%d )
18, end for

19. end for

20, end for

3.2 ST-LDA#BHES

7 ST-LDA BB E AR &, B — M ign &
EAES S REARTHERESERS. FIH ST
LDA #ER S MR UL ST-LDA R8I Ul
SR TR TR AR TR R BRI, B —1
% BB B b PR BRiE B RS A
RS, T E 1T Gibbs R ZHMBH £ .

£ ST-LDA #HE P RBERM AN MERTNOT . &
5, — i d A EAEEE MERR p(a=klz a2, 8,
wiasfohsprso) s o 2y R4 HEH, 2 BB
REHERBEE4, g RS MAEHEVERE, w R
RBE AT R M d B n NIRRT E RBRE 8
BN p(rn | 2om s 2swrasBsdspsod . BIA(D FN(2)
AL AT LGB H BB E 2  p(2sx, g wlasBsdspso) KIGE]
— A J B R ke WA, DI SOE AT BB A S
plrswlz,a s ps ) KB B EG N RIBBERE RIRE £8
AR, MR R (R, B R0 R HEER AT L
TR AR BE SR SEAHER , 8 SRR SR A R T B A
B SR B AR,

P(za=k|2us 18 WsasrXs p1:0)C

P(Z’I,g3wjg983kv#96) (1)
P(2a s Xmd 3 Bd yWd |Q9B’A’/l’0')

p(.rd., ‘.Iﬂdy, ,Z;“ansﬁ’/\ vp,a)QC

p(.valZsa’B’AQHOU) (2)
P(I—,d,, s W I Z;thﬁ,A ’/190')

Hy ST-LDA BRI 4 j 7 ST 50, B MR R 470 H i &
« 216 -

T4 R A EL kST 6, BB HER S MR 43 A0 T AR SRS AR EL I
SLE AT R E R, A ) BN,

(s grwlasBrAsuse) =plzla) X plx| ) X plwlz,xs

B X plglzspso) (3

P, BEBRRY pGla), pl(xlX)s plw]z,z. B
p(glzsps0).

56, #R¥E Dirichlet 43745 5 2476 I ILGE1E T, #F 0
Pzl I (O FiaR, KA, NoP RR BN Nowzrio— R
/RTERTE] B ¢ P9 EREA b BTSN ER, Nk RoRTERT ] B £
PRI B

Nmpzc
F(a Nmpic) H F(0+Ntzme t, z—lz)

TS VPR N N D

HUGHE p(a| ) IR G B, Herp » Nezt FR g 3K
PE5E e IE W R A BN B N ROR U R &R P
R 75 7= A Y BR8N R R R B A R

NIV FQA+N23) « TA+N2zg) (5)
NGNS A+ N=+)

i plw| 2,2, DR (6) Bz, FHp N RREIEE
AR [R1AL AN B N2 iy RN BB R P ERE £ AR LR
WFE R 5 8 BRI E Nezd, - 2 F R & A2 B HRR)
A8 Nz i iﬂ‘ﬁi“ﬁﬁi)@éﬁﬁﬁﬁ@ﬂmf?%ﬁ ) B3R
.

plwlz,x,8)

p(zla)—H(

D)=

Nweabulary

e I T(B+N=d )

:F(B.N{Zzﬁy)x =L wcabular i Zh) X
D@V (B« Now +N=g)
chabulary

Nfopic F(B . chabulnry) I*Il F(ﬁ+Nuyr] 2=k, w—))
iI=Il (RN TR« N Ny ) )
(6)
FARER b WIEN B Barionen—; RN § MBI HEIRNL

E{%‘AE\ sMz=k 90z=k %7—1:\‘% k &i@%ﬂhﬁ{ﬁgﬁﬁ‘%& °

p(glz,ps0) = i]jl“ jl;[; DX Gutromens=5 | e~ soemi) e (D
BEX QO —RD,WLUHEY p(z,x,8.wlesBshr ur0)
MEREHER, RIIZAZKESMEPRTERPRERSH
RS, KA ERREBRE P &R LI, K0, RO FH
SRR P s Tt s Grd s Word L@ B A5 pes ) AT LUE 3 G 113010
d USMORABTIE TSRS . SR, T LLE AL S X T
— AN d 43D E Rk IR, B p(zd:klz—rd YTy GrWsds
Badspsa) s BRI TR
Pa=k|2od 218 wrarfrdspra)
= (g+Negmer _, —1) X
(B » Nty 4 Neog oy — NeZa=i)
(B« Ny 4-Ned )

P Grument=a | pre=t 10220 Ns (8

BB FBERE p(rn | 2om 2 w0 BrAs ps0)

BE, RIEHESHNBEER R MEE, # A Gibbs R
BEE AR R SR T 42 R B 2 0E A (SRR A
T 500 ROSERE LN . BJE—UGRAE, RBIE K0 R
SERBENZMIENEE. R, BT N, N2,

X




Nz o pums s N em » NP F IR R AUR A TH B T 29T B
6. 5 qu, BIET, FURGEAG B J7 B SR g 8 E R 3 B 0
DB p Fe® HEAXRR (9 . KAO,

Noam!

_ 1 z=k
p =N 2 % )
| ez

6§:=k:Nu et Z:l (X] _/lzzk)(Xj _#z=k)T 10

BT o FRIAFARETEE b PR AFO, HILAT L
RS g HED 2% FREFT08 1038 SUHR . Blin, RIBE—1
FEBERIE T, RER, I, IR AEIRTUR & HB K, AR
AT LR T % EEHIE R R,

4 RFINEES

4.1 RETEAHED

FIFH ST-LDA &, AT Ui Mg E T B8N T EAES
AEHEE R E S MMIEHRE. AvER L. AE-IMRD
JRBH R AR R Z) A 1 R S AR .

A X, Fr—etE BN M EERE B4, (X,
n=1,2,-} B—APREND/RELREE, HPRE 0 REFZK
FHEAEZNBIEARALEY,l AEBZEEEZEEEAE
ARE. REDRENTHREEERE = (po, p)=(P
=0 PXi=1), KERSHBEEEE N A=
hiuaf}ﬁﬁ%%%wﬁt—ﬁﬁ@&ﬁiﬁiﬂﬁ
WL, o WBERET e 2B RIIEH, KL 1—p R
ET—HZRARE s WRE L HLRARFE B AE
FELU v BERET - MHZRARE, L 1—o HERE
FT—AEZRMER . HP,ofo WTRIESHEEEER.

PR AT LASRER B — 4~ AR T 40 (8] B o 69 i 4
B M EBHRE X NEHIWE, By — M AR, B
g — MR DR KRR H=(A,B,0,  EH,AfM -k
B, T B AMBBERE R, Kot ® B; =P(c | X)) RARER
ERER XK WRGT MEREN o R, B, 555
P4 Poisson 43 i RAREH MR EW T RE T HEL
EE o, H, EHRETH Poisson FHHSE 1o BUX
FRAE T A0 BB B TR B 0 =avg(crscas ooy
cr)» T H RS T ) Poisson 3 IS pn WH =10 % 3,

HE—ANEEE THERBRANBERER (0,
cr) R Viterbi B EIAT Bt T A E BB A TRER
R EBRESFH (X1, X, Xr) ETWERS X H 1,
WaFnER R P, ZEFRRAREN.

4.2 MEE4RHEHR

B — NI E L — A AT, B e= (topic, time,
location, report-time , report-location) , Fo. /7, topic BRZE
{457 & R » time T location RN KIAF & A 1Y E] B AL
B, report-time Fl report-location &7 W45 1% T4 64 it 8] F1
g,

BT T EERAIEE PR B — A S B
A4 1R iR A B e R A 7eat | X 8] ¢ B9 R E /e
R R, e R X (8] ¢ B9 BMELE D 48R & Bt a3
Rza# EEN PO BEENEHENREMNE. EREAFE
FREXT LR, 3 X O T 43R S AR, B E R

R R Bt (8] 70 2 £ 17 1 (B 7 e 8] B9 1R300 51 200 J D
ARG EAE B R A 8], 75 TR 4R 5 R 3 1 B B ) 24
VESE{4 2 AR W] , 25 7E 1 o R AR T s B (6 B ST R BN
WA EE N BHRENCE, B REREFAL
BUFEEGRENMGCE. X FHRAGIHKNNSEG, HRE
BT R 7 BT & S B S E . HEF
TESR BB R RRMTRE.

5 SRETFME

BT SIS AL PR B 84 5 vk A e iR B 2 S 1Y
6. HRHESRNEERENERER, HhELE RN
BB EARR S SMWEAG AL TR EFRRIH A
HORE SRR R ITA BRI,

RN Z RN SR LDA, ZE K& FEHR
ORFL R RN R 8 0 L R Th 68, B RE T
LDA By, 2oisb, LU T B8 48 B 9 £ R R Time-
LDA JEAl, B BET TimelLDA 755 FH 5 AR H i3
F ST-LDA Wkt TR

LRAFANEIEERENFRBEFHCOL & T 8 2015
3 A EIL R EIR N R MG, 38 314939 &%, &4
], REG RS FAR e SR RRFIC.CA P
& FREFS BRI AEREREN  ZEEa S
T 117043 AR BT .

RAET LDA BiE . T TimeLDA 7 M3y
R E AR R T EA,

EXERSHRE L g — KR4 4 A-afE B, BIO s—
65,6 H—12 5,12 K —18 &,18 & —24 5., X3 Ay
By 31 GRS T 124 MBEIEL. K FEAH K22 100,
2% #1311 & Dirichlet 53 i By E B S H, Bl «=50/K,
§=0.01,A=1, 3 H,# p,=0.5,p=0.5,0=0.9,0=0. 6,
5 LDA #5] , TimeLDA # &R [F] , ST-LDA &L H — 8
AMNIRTIE LS N, B AR 5.

IERIR PR HM, £ETF STLDA HFEk#H
ET TimeLDA W FEF . S S EEEL T HFREH
st P B B T 0 A RO S B S 5 R P A T HE R SRS BURT 20
MEREGE., MEET LDA S, BT LDA ERIE
RH—ANERSE—AFE, AR EERIT SN FEER
FERSHREE P EENMIERE. i EXADEX
— B e(ropic=1,time=0) I TRE,

- vy 5y NumiZlae=q
H(e)—H(topzc,-,,)—dEED N, (1D

Heh, Htopic,, )FRm E/8 « FERTEIBL ¢ FEIRRIRE, D %
/REHEIEE ¢ PR BT IR, Numiid ae—a B8 d T ERE N
| WBITEMR, NumgZ R M8 d PR RIAKE. KE\EX
(11), 3T LDA J5 sl i S 0 24T HEFP » JEHAT 20
HEHE.

# 2 50 T 7E ST-LDA HEIGEIRIRY 5 A~ H B AF AT
Rz FEREEY Topl0 WM. Eid & EREAY Toplo IR, AT LA
T A BRI R AL AT . BE L 3N LRA A
KABEIRT 20 N BAFHAT A TARE, FIBTAR R 7 218 28 B4
TR B RL AT PR E R ELNEE. TR

o 217 -



AT B E R N NS R PRI AL EHES.
# 3 NLBE BIRA G BRI MEE PR SN S
HHEM. RIFIMT 2015 4 3 AMEHEEPLEHEST
B, R AT T BT BRG] BRT 20 344,

% 2 ST-LDA & :/i#) Topl0 {715
F HEX Topl0 1 5
:$:4 ER AL 5 RE R v, kA, R
):3:4 E%, Bk, ke, Th, Z B, L HA,. £, E8,VS
315,81, v g o RO, W o, R AR,

315 k4 HRH,wiE, %4, Wi
HE, R4k FERE BH. 24,
Kt Hik 5 25
B, EEVHER, AT, KK,
s EANLEWE, KX
£33 PEKPHELENH
¥HHEE  aM FHAE
1 3E HEER vs "R EE, ERE, FHEAFS
2 15 % AFEHEW vs T THA, ERE, FHERFQ
3 17 % AEER vs AFHN, ERFE, FEKFQ
4 19 % AFEW vs LT HA, BRI, FEA PO
5 45 HFEEE vs KEZE,ERE, TAKEY
6 13 & MEEE vsTEEL, ERE, TAKREY
7 17 & LEEE vs BROZE, ZRB, IAREH
8 15 & 315 B4
9 255 W& B R
10 138 fefp i 8K
11 2E ). E S
12 16 & IRARSES
13 5% THEF
14 8 & ZAHELF
15 e aetk AT
16 265 (AR SHEIAELFL,ZEE
17 22 & LHEERCBAFR

F# 4 ST-LDA #EEAR KAy E 4

BT = HiE X HEREHES
1 i34 €Y
2 R (D
3 Rk (6
4 %k &)
5 B [¢Y)
6 315 B4 (8
7 B )
8 topic: 48 L33 20
9 CBARE an
10 topic: 54 3E3 203
11 Stk 4, »
12 fegpd (10)
13 BEEETF (an
14 Topic:55 RiFXEH
15 I RHHH 12)
16 TLHH (13)
17 EE5MH (16)
18 Topic: 81 BiEXEH
19 Ex (2
20 Topic: 36 LYE 3

HREE 3 T LBA AR DIMET 20 MEAER TR D 34
HAMERRELE, K 5.%K 6 vl

®5 3MERIMARER LR

FHAAK Top5 Topl0 Topl5 Top20
LDA 1.0 0.8 0. 67 0.5

TimeLDA 0.8 0.6 0.6 0.6

ST-LDA 1.0 0.8 0. 87 0.8

« 218 -

K6 INMEENELSRILHE
FHAN% Top5 Topl0 Topl5 Top20

LDA 0.29 0. 47 0. 59 0.59
TimeLDA 0.24 0.35 0. 53 0.71
ST-LDA 0. 23 0.47 0.71 0.88

BAVEH 3 #HEAHRS H 8T 20 B4R T REELEHE
Hoh B ERIEREM . BT LDA M TR H A RS
KEMR L1049, 2T TimeLDA B BEHK (9 4, &30
WHERDUD) ., XEHTFRELEHEEARA BB
BERENE BBEATE, SR MTEERBREE I TE
F L T 55 PR N Rk S X — .

MERERE , A CH T 588 K 2 B 2EH [F B R [F)
HuRUR A W ENE IR E L , I, &30 R RE X
rifi 3 A 17 BREMPAANEG: FEERPLHBERFEALR
B vs ATHEMTABEGZNERFECGLEEE vs A
KA. METF TimeLDA B B NP 51 7 3 2 M 18
PAT —AEET AT T EEEmAEE. K008, 4
UL RE X 43 B FEAS [R] i[RI [A) — i o & 2E O [R) i
 CAnRE LR B, A S BB IK 4 3 A AR B B 1) e
HEEPLEANENMERBURETAGETGRENEZA
RIRFE.

HRIE MAE BEAHREMEPHER RS HE
HRIRE BHEF B R — Bk EE S . Aamiisn E
AT B gt LDA - AR N T — 4 il [ i R 4
FEER ST-LDA, # NS 78 @ RE N = H4,
Feal R LA U SR B4, it Se iyl A R M AR
BEFESCAE X FABI X fEat 2 L RE N RiEHg R s —1 %
B, AR5 FIWTHE AL R 5 18 B0 T ER B R AT LA
At R RE R TAERM S E G, SREREW . ACHE
HETF LDA 7 Hk . £ F TimelLDA M FLEE HH . E2
TR ot 2 H

8 £ X W

[1] Zhang W, Qi G,Pan G, et al. City-scale Social Event Detection
and Evaluation with Taxi Traces[J]. ACM TIST, 2015,6(3),1-
20

[2] DuR,YuZ,MeiT,et al. Predicting activity attendance in event-
based social networks: content, context and social influence{ C] /
UbiComp. 2014 :425-434

[3] Lee R, Wakamiya S, Sumiya K. Discovery of unusual regional
social activities using geo-tagged microblogs[J]. World Wide
Web,2011,14(4):321-349

[4] Sakaki T, Okazaki M, Matsuo Y. Earthquake shakes Twitter
users: real-time event detection by social sensors[ C] // Procee-
dings of the 19th International Conference on World Wide Web.,
ACM, 2010.851-860

[5] Sankaranarayanan J,Samet H, Teitler B E, et al. Twitterstand:
news in tweets[ C]// Proceedings of the 17th ACM Sigspatial In-
ternational Conference on Advances in Geographic Information
Systems, ACM, 2009:42-51

[6] Becker H, Naaman M, Gravano L. Learning similarity metrics
for event identification in social medial C] // Proceedings of the
Third ACM International Conference on Web Search and Data
Mining. ACM,2010:291-300



{71 Becker H, Naaman M, Gravano L. Beyond Trending Topics:
Real-World Event Identification on Twitter[J]. ICWSM, 2011,
11.:438-441

[8] Blei DM,Ng A Y,Jordan M I, et al. Latent Dirichlet allocation
[J]. Journal of Machine Learning Research,2003,3,993-1022

[9] Blei D M. Introduction to Probabilistic Topic Models[J]. Signal
Processing Magazine IEEE, 2011,27(6) :55-65

{10] Ramage D,Dumais S T, Liebling D J. Characterizing Microblogs
with Topic Models[J]. ICWSM, 2010,5(4) ;130-137

[11] Wang X,McCallum A. Topics over time:a non-Markov continu-
ous-time model of topical trends[ C] // Proceedings of the 12th
ACM SIGKDD International Conference on Knowledge Disco-
very and Data Mining. ACM, 2006 ;424-433

[12] Diao Q,Jiang J,Zhu F,et al. Finding bursty topics from microb-
logs[ C]// Proceedings of the 50th Annual Meeting of the Asso-
ciation for Computational Linguistics: Long Papers-Volume 1,
Association for Computational Linguistics. 2012 ,536-544

{13] Heinrich G. Parameter estimation for text analysis[R]. Techni-
cal Report, 2004

[14] Xu Ge, Wang Hou-feng, The Development of Topic Models in

Natural Language Processing[J]. Chinese Journal of Computer,
2011,34(8):1423-1436(in Chinese)
X, ERE ARETLEPEERAMNEREI] ITEN¥
##,2011,34(8) :1423-1436

[15] Shi Jing,Fan Meng,Li Wan-long. Topic Analysis Based on LDA
Model[ J]. Acta Automatica Sinica, 2009, 35(12):1586-1592 (in
Chinese)
A& R, BN BT LDA SR EEHH ] A3k
] ,2009,35(12):1586-1592

[16] Duan Lian, Guo Wei, Zhu Xin-yan, et al. Constructing Spatio-
Temporal Topic Model for Microblog Topic Retrieving[J]. Geo-
matics and Information Science of Wuhan University, 2014, 39
(2):210-213(in Chinese)
Bk, RAE, RRE, %, BT EOER MM 8RR
IR (R BB 2014, 39(2) : 210-213

[17] Chen Wen-tao, Zhang Xiao-ming, Li Zhou-jun. Analysis of Topic
Models on Modeling MicroBlog User Interestringness[J]. Com-
puter Science,2013,40(4) ;127-130(in Chinese)
BRocHs, /N ZE AT, B IS A P B R E A
SrilT]. A EAURE, 2013,40(4) 127130

(E8#F 192 R)
KN, U R INE 4 FrmR.

L 2
L 3
L
<

100 1000 10000 100000

E4 [EE M.N.D. K,#% MAX Bt MPK] Bf F6¢ A

B 4 AT LABH B B 1, MAX {8 1)K/ 5 28 i e [R] 9
ARRERMAX WERRRE T H™=E 5T PR RME,
B3 FBRAME NG TR E, BT LA 3 MAX 8 KR{BiHE
BRI A B 0L R AR R REF T .

B LA ST LI H 4590, BEE BUR MUBR RIS K,
#47 KNNJ et [ 2 HE 0L B % b7+, 18 MPK] 251k 4%
1%, EE X3 EEFHMEL, SAME L R L HERK
HEEML, A ERHE, Btk MPKI BEEFHENE
ARG R

BRIF 5 GPU Mfet, &SGR T —# & F CU-
DA #93#47 KNNJ fin# 77 8 MPKJ, MPKJ i % %k #h 4b 38 &
HUE 2 (8] $ 48 60 25 0 (R, (0T PR T R e AR Bl i e 2 i 1)
. LR, R B RS R, MPK] 34746 RY
BORMBREE R, INE L ERFEKABE. BRXE
CPU 5 GPU Z [aiyf&Hi MR L3-8 A o 44k, Bk, F—
BRBERTTRREE CPU Y5 GPU &) gy £ Humt a] , i — 241
LB AERE 3458 MPK] WTT 5 RS At

2 % x &

[1] Bohm C,Krebs F. The k-nearest neighbor join; Turbo charging
the KDD process[J]. Knowledge Information System, 2004 6
(6):728-749

(2] XiaCY,Lu H J,Coi B C,et al. Gorder: An efficient method for

KDD joins processing[C] // Proc. of the 30th Int’1 Conf. on
VerylLarge Data Bases. 2004 ;756-767

[3] YuC,Cui B,Wang S G, et al. Efficient index-based KNN join
processing for high-dimensional data[ ]]. Information and Soft-
ware Technology,2007,49(4) :332-344

[4] Yao B,Li F F,Kumar P. K nearest neighbor queries and KNN-
joins in large relational databases (almost) for free[ C]//Proc. of
the 26th Int’l Conf. on Data Engineering (ICDE). 2010:4-15

[5] Wu En-hua. Technology,current situation and challenge of
graphics processor are used for general computing[ J]. Journal of
Software, 2004,15(10) : 1493-1504 (in Chinese)
RBE BRAEE AT EATEAEAR IURERRIT]. 8%
247, 2004,15(10) : 1493-1504

[6] Xu Xue-gui,Zhang Qing. High efficiency parallel remote sensing
image processing based on CUDA[]]. Geospatial Information,
2011,9(6) :47-54(in Chinese)
WER,KE BT CUDA MERFTERYGAHEL]
A5 R.,2011,9(6) : 47-54

[7] Dong Luo,Ge Wan-cheng, Chen Kang-li. Application Research
of CUDA parallel computing [J]. Information Technology,
2010,4(5) :11-15(in Chinese)
B, B BES. CODA Tt B e At FEH
A,2010,4(5):11-15

[8] Liu Yi,Jing Ning,Chen Luo, et al. Algorithm for Processing k-
Nearest Join Based on R-Tree in MapReduce[J]. Journal of
Software,2013,24(8) :1836-1851 (in Chinese)
X, BT, BREE , %. MapReduce R T E T R-W 8 kK40 &
BRI 2R, 2013,24(8):1836-1851

[9] Sosutha S, Mohana D. Heterogeneous parallel computing using
CUDA for chemical process [[J]. Procedia Computer Science,
2015,47(1).:237-246

[10] Leutenegger S T, Lopez M A, Edgington J. STR: A Simple and
Efficient Algorithm for R-tree Packing [C]// The 13th Interna-
tional Conference on Data Engineering. Birmingham, England,
1997.497-506

[11] Hoare C A R. Quicksort [J]. The Computer J. ,1962,15(1):10-15

+ 219 -



