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Twitter

Popular microblogging service
50 million active users
Real-time nature
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Event Detection

Event - an arbitrary classification of a space/time region.

Target events properties:
Large scale
Influence people’s daily life
Have both spatial and temporal regions



Semantic Analysis on Tweet

Search by keyword
Tweets classification

e Statistical features

e Keyword features

e Word context features
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Tweet as a Sensory Value

U Ser = sensor Event detection from twitter ubiquitous environment

Tweet = sensor reading L\ |/ ’
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Temporal Model
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pr = 0.35 - false-positive ratio

N - number of sensors at time O
A=0.34
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Spatial Model

{x;,teN}
Xt = fe(X¢—1,Ve_1)
V;_q1 — l.I.d.process noise sequence
Kalman Filters
p(x|z;) = N(xs; my, Py) — Gaussian density
N(x; m,P) — Gaussian density
m — mean, P — covariance, z; — data at moment t

Particle filters
Bel(x;) = {x},wi}i=1..n

x} — location hypothesis at t,w} — weight
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_ Information Diffusion related to
Real-time Event

Earthquake information Typhoon information A new Nintendo game
diffusion network diffusion network information diffusion network



Evaluation by Semantic Analysis

Table 1: Performance of classification.

(1) earthquake query:

Features Recall Precision F-value
A H7.00% 63.64% T3.69%
B 87.50% 38,809 53.85%
C 50.00% 66.67% a7.14%
All 87.50 % 63.64% T73.69%
(1) shaking query:
Features Recall Precision F-value
A 66.67% 68.57% 67.61%
B 86.11% A7.41% 68.89%
C 52.78% R6.36% 68.20%
All 80.56 % 65.91% T2.50%
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estimated path
by particle filter

estimated path
by weighted ave.




Evaluation of Spatial Estimation(2)

Table 2: Location estimation accuracy of earthquakes from tweets. For each method, we show the difference
of the estimated latitude and the longitude to the actual ones, and the Euclid distance of them. Smaller
distance means better performance.

Date Actuoal center Median (baseline) Weighted ave. (baseline) Kalman filters Particle filters
lat. lomg. lat. long. dist. lat. lomg. dist. lat. long.  dist. lat. long.  dist.
Aug. 1000100 a0 15800 | 5.40 =080 .49 200 =010 270 267 0ol AT 260 050 2.65
Ang. 11 05:00 34.80 13850 | 0.90 -0.90 1.27 0.70 -0.30 0.76 .60 -0.20 0.63 | 030 -0.90 095

Aug. 13 07:50 33.00  140.80 L.30 -9.60 9.69 2.30 -2.30 3.25 1.63 -3.75 409 270 -2.70 3.2
Aug. 17 20:40 33.70 130.20 | 4.60 G.00 7.06 0.90 3.20 3.32 1.63 4.35 4.65 .10 -0.80  0.81
Aug. 18 22:17 23.30  123.50 7.80 9.90 12.60 | 8.70 10.90 13.95 8.32 10,13 13.11 | 5.60 810 9.85
Aug. 21 08.51 35.70 140000 | 0.50 -4.40 4.43 0.10 =100 1.00 0.00 -0.60  0.60 | -0.80 048 093
Aug. 24 13:30 37.50 138.60 | -0.40 0.00 0.40 | -0.50 0.40 0.64 =0.50 0.30 0.58 240 070 250
Aug. 24 14:40 4110 140.30 | -1.90 1.10 2.20 -1.30 0.50 1.39 -1.50 0.50 LG8 | 310 200 369
Aug. 25 02:22 4210 142,80 | -2.90 -3.90 4.86 -6.10  -3.80 7.19 -5.20  -3.70 6.38 | <180 -1.90 2.62
Aug. 256 20:19 35,40 140.40 L.GO -1.80 2.41 2.20 =0.70 2,31 0.70 =1.G0 L.75 L40 0,10 1.40
Aug. 31 00:46 37200 141.50 | -0.40 -3.60 3.62 110 -2.30 2.55 -1.30 <220 256 | -0.30 -0.30  0.42
Aug. 31 21:11 33.40 13090 | -4.50 -3.60 5.76 0.50 2.10 2.16 0.70 1.90 202 | -0.20 -1.70 1.71

Sep. 3 22:26 31100 130.30 | 6.20 =0.10 G.20 4.00 5.00 G.40 4.80 7.20 B.T1 240 210 3.9
Sep. 4 11:30 35.80  140.10 | 3.10 -1.70 3.54 0.20 -0.90 0.92 .00 -1.00 Lo | 080 1.40 L&l

Sep. 05 10:59 A7.00 14020 | <2270 <830 BT3 | -1.40 <310 3.40 -1.30  -3.30 3455 | -2.10 0 580 617
Sep. 08 01:24 42,20 143.00 | -3.60  -B90 960 | -2.50 -3.90 4.63 =450 -6.00  7.50 130 -3.60 3.83
Sep. 10 18:29 43.20 146.20 | <500 -10.20  11.78 | -4.80 -T.10 B.63 -450  -T.20 849 | -0.90  -T.00  T.06
Sep. 16 21:38 33.40 130,90 L10 -0.200 1,12 | 0.90 2.10 2.28 0.50 1.40 149 | -0.20  -2.50 251
Sep. 22 20:40 47.60 14170 | -1L100 =750 1340 | <1080 -3.10 11.24 -11.30 380 1192 | -7.80  -3.00 8.36
Oct. 1 19:43 36,40 140.70 | 0.70 -3.80 0 386 | -0.60 -1.80 1.90 -0.30  -1LA00 153 | -0.700 030 0.76
Oct. 5 09:35 42,40 14160 | <370 <310 483 | 270 -2.00 3.36 -2.60 <160 3.05 L1 <170 2.02
Oct. 6 07:49 35.90  137.60 | 0.50 1.20 1.30 | -0.20  0.80 0.82 010 080 091 | 0300 050 0.58
Oct. 10 17:43 41.80 14220 | -3.50  -540 G644 -L40 210 2.52 -2.20 260 341 240 -1.30 273
Oct. 12 16:10 35.90  137.60 | 2.80 0.50 2.84 0.80 L.20 1.44 0.80 1.60 L79 | 3.60 140 386
Oct. 12 18:42 A7.40 13970 | <200 -4.40 483 | -1.50 -0.90 1.75 -1.70 0 <1400 220 | -1.00 -0.60 1.17
Average distance SE N 462 3.80 $.01
Table 3: Trajectory estimation accuracy of typhoon Melor from tweets.
Date Location Median (baseline) Weighted ave. (baseline) Kalman filters Particle filters

Iat. long,. lat. long. dist. lat. long,. dist. lat. long,. dist. lat. long.  dist.

Oct. T 12:00 000 I3TED | -TA0 -To0 2,69 | -RI0 -360 6.32 200 ST 405 | AT TI0 483
Oct. 7 15:00 20.90 13250 | <370 -2.60  4.52 | 380 -2.40 4.49 3.20 3.10 4.46 | 2700 0.90  2.85
Oct. T 18:00 S0.800 133.20 | 410 <190 452 | 440 -3.50 n.62 =G.40 5.40 83T | -3.20 -0.70 3.28
Oct. T 21:00 AL.60 13430 | -390 -3.50 524 | -3.60 0 -3.30 4.88 -10.90 0 -1.60 0 11.02 | <370 -0.50 3.73
Oct. 8 0:00 32,90 13560 | <230 -0.10 0 2.30 | -2.30 -0.90 2.47 -12.60 0 2040 23.98 | =290 -3.50  4.55
Oct. 8 6:00 35,100 137.20 | L60  3.00 340 | 0.80  L.70 1.88 4.20 16.00  16.54 | <060 -2.50  2.57
Oct. 8 9:00 36.10 13880 | -0.60 360 365 | 0.00  0.50 0.50 0.50 2.60 265 | 0.70  -0.80  1.06
Oct. 8 12:00 a7.100 13970 | L7000 390 4.25 | L0 1.20 L.92 2.10 L.60 2.64 L40 010 1.40
Oct. 8 15:00 A8.00 14090 | 230 320 394 | 240 220 3.26 1.70 7.60 7.9 | 240 270 3.61
Oct. 8 18:00 30.00 14230 | 320 T.30 0 7097 | 450 510 6.19 210 <1880 1892 | 370 510 6.30
Oct. 8 21:00 40,00 143.60 | 430 390 581 | 400 5.30 6.64 1.60 4.50 4.78 | 420 310 5.22
Average distance 4.39 4.02 .56 3.58




Earthquake Reporting System

Table 4: Facts about earthquake detection.

Date Magnitude Location Time E-mail sent time  #ftweets within 10 min  Announce of JMA
Aug. I8 4.5 Tochigl G:08:05 T:00:30 a0 0708
Aug. 18 3.1 Suruga-wan  19:22:48 19:23:14 L7 19:28
Aug. 21 4.1 Chiba B:51:16 8:51:35 52 B:56
Aug. 25 4.3 Uraga-oki 2:22:49 2:23:21 23 02:27
Aug. 25 3.5 Fukushima 22:21:16 22:22:29 L3 22:26
Aung. 27 3.9 Wakayama L7:47:30 L7:48:11 L6 L7:53
Aug. 27 2.8 suruga-wan - 20:26:23 20:26:45 14 20:31
Aug. 31 4.5 Fukishima  (M:45:54 () 46:24 32 (M5l
Sep. 2 3.3 suruga-wan  13:04:45 13:05:04 18 13:10
Sep. 2 36 Bungo-suido  17:37:53 L7:38:27 3 1743

Table 5: Earthquake detection performance for two
months from August 2009.

JMA intensity scale 2 or more 3 or more 4 or more
Num. of earthquakes i3 a5 3

Detected TO(BO.TYW) 24 (96.0%) 3 (100.0%)
Promptly detected'® | 53 (67.9%) 20 (80.0%) 3 (100.0%)
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Conclusion

"IN CASE OF FIRE |
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EXIT BUILDING
BEFORE TWEETING
L ABOUT IT y




