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Abstract: Social media data such as tweets in Twitter have been frequently used for detecting real-time
events. The spatio-temporal metadata of the social media data such as timestamp and location stamp usu-
ally play a key role for assigning tweets to a specific time and space. On the other hand, it is difficult to
utilize expressions about location and time in tweet contents since these are sometimes ambiguous and less
reliable. In this paper we propose a novel visualization system focused on spatial information for analyzing
how users collectively talk about space and for uncovering differences between geographical locations of users
and the locations they tweet about. Our exploratory analysis is based on the development of a model of
spatial information extraction and representation that allows building effective visual analytics framework for
a large scale dataset. We demonstrate examples of analysis results based on a three months-long collection of
tweets from USA. The proposed system allows observing many space-related aspects via three types of data
views. The system enables to visualize average scope of spatial attention of users. The framework and the
findings can be valuable for scientists from diverse research areas and for any users interested in geographical
and social aspects of shared online big data. Furthermore, it is expected to be useful to complement metadata
using textual location information.
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Fig. 2 Estimation of referred location.

4.1 VBRI

RESCRNT O EA BB EM I X D =7/ 77— a >~
PRGN 1 FEE72ERT 5 2, 3FEAMERI LN
L, MEEBEECMESHY /- bedilid5. 20
72802, SCHK[38] LAKRIC ) A XEBRFET L. LT,
ERHOHFEOF LT ) 2 L) FEICHEET 272012, 7
ERRICHWO NI NS — 0 2 &% v, #ERHNC
HOEREZITH . 2L 21E, KEOBE, 2 00KTT
MR ZFKT E V) NF — o (Texas 12 TX) D
LHIDERIH V< h { L) 87 — 2 (Austin, TX) 7%
Exfng.,

4.2 BERRMERRZE

RAZ, flE L 7oAE RBLOBEKR M2 BRRET 5. A%
B HERMEREINE, 418 CHE SN ERBALZ LD
5 LWIFEORERE (ZhirsliiE & Es) (Soff
52 ETHDL. DL, HDHVA— broEBOMERE
D S B IGES, BB X OREEEER L, &K%
DMERBOBE®RMEZREET LI ET5. ZHIZLD,
VA= MIBIBMEERIOBII»Nb LT, BRI
FR IEETTLZTTEL, WA P2 RE CHIKT
5. FH)TRIFIUE, VA - FONERHAORIELGD
YR LR UE72TH 0 R LR E 2 54T L 2T hid %
59, KRBT — ¥ i ~O@H»EE L. £72, FFD
MEZEH L TEHEIND TR TOMBERHOBERM: %
L7z LThH, TORKEN OB LERRZERT S 2
LIEES TR, 2618, #IRL MV ERHDIMHIIEE S
NBDS, ZONATAIRKEOY A — M2 2 Li2Eo
TR TEhEE2z6N5,

BAR BRI EFHRICOWTHRRS,. 9, VEE
W4 iEETH 5 GeoNames " %39 5. GeoNames
(I3, g, fEEHR (BEERREE) R A5 %% %HE py
DM ENT WS, L2L%D S, GeoNames D &9 %2

Rl VA= DAY TFYIYDTFRANLIIELTH L0,
FT— & 2RV TER L PMRAETIE, EROMERR;E
NDYA = FOEGEIDL RN EPThoTnAD,

*4 http://www.geonames.org

© 2016 Information Processing Society of Japan

LEICREER LD T =7 LA ENTELT, £
DML (st &) 2R ERIOSRAE 2 HE
TLZENEEL .

ZD72%, Foursquare 2 &EDF v 74 2 - T 7)) r—
vaver@LTEBEINEYA - N ERHCTCE T -4
N—2Z (AT DB) %L, FAIHT 5. —#mic, Fxv
74y - T T A= a v, GPS IEHRA S W4 & e
L, Z— AR i I ESI S Y — > (“I'm at”
Y FHBMICHSLTary Ty Yy BEKRL, Twitter
KT A, F00, VA= DAY T VDT F AL
LINE SN — U EEN DA, TSk MLER
BUIREME LR UG EET0LKETES. 2O
ExDEI, MEEHBIUREMETYA - 2T Lo
W4, fALEER GEERE) LA - MO R EE
AL, BT — Y N— AR R T 5.

frERBIES (SR EOHETIE (K 2) 3T

EBYTHA.

(1) #4FFEHZE T GeoNames | ERBLE <~ v ¥ 5l
Yipg DL E, WAHPKENDOS O EHET 5.
=21 KEROFBAHME : p, OBEREL Y
A — F OIEMEHF Uitk (N F 7213) NTH 5
Yify, MrERIUTZOHIR (M 7213H) 23R LT
WA IEEEATE W E B L, SIREICY 1 — D%
BAEZE) Y TS, ) Thruaid, SRIEIC
py DREFERRERE Y B TH. 72& 21, [New York]
LWV EFRIA GeoNames (27 v T L, 2D, VY
£ — N DORENE D New York THIUL, BEME=
ZHfE L /ad. —J, MUEHT, V14— o35
{3718 2% Boston TH 5 ¥4, ZHRAIE |2 GeoNames
® New York DFEFEREXEIN B TS, WEOLE
SHAE & LC &) R 2 R 2 e ) 5 2
EDSTE L. oB, WaEPEES L25E121F, A
L, o, FENMEDS O TR b TV
ERT 5.

F—2z2 RKENOEELHE : SERAEICp, OH
HOFEERRE 2D BT 5,

(2) MATFERE T~y FT 2R wE &, %P DB

WEXIT).
r—23 KEROZOMOMSE @ (ERHEICT Y
F 5B pp 3 B3y, SZHALEIC p O EERE
FERE )M TE, ML 2 b EHED LA,
Fryv A v Z—FEPELPOREMNE»S D
HEED R b IE WG & EINT 5. ¥ v F T DA
WA, SHRMEYAHE TS,

B, WARERER, MEMTEEB X OGO EEE
L ARV HED ALE RO B RMERRZH I A TIE S 5 25,
ZOMFELEF SN TS, SCHE [38] Tk, TEHRH /N
SWIGHTRBHEO D LY GO OA b —1) D a—

18



1EFRAIRF SRS

location stamp (from)

Jocation mention (about)

(@Xﬁ%Yam%uﬁ

M3 F7—%va—1:

ISAEAERL L, BEBRMEBR LT @M L CEAEEE, B
BIOFMEICLVFHEL, TT%DFEEEER L-Z & & H
%waé.tﬁt,Cﬂd7ﬁ—7»&i$?%%%%
WL EOBETHY, T— BHRGEDY A — b
Tﬁﬁﬁ@%&%%&TéituﬁLw#$Lh&w.7
A — MBI 2 BERMEREOFEM 2 I 4R ORE S L
72N,

5. A[fRIEY XA T LDEE

ReETIE, 7=ty b+ (5.18) LEEL-IFEHD
F=F -2 FNFIURT (52855 5.4 fi).

51 7—&+tvy b

KEZRSICK 3 7 AR (20134E 9 A 25 HA 5 2014 4F
1A17TH) bz UELF 198M (Hh) VA4 — %
Hwiz, 72720, M5 R 6 oz (10 H 11 H225 29
H, 12H 132527 H) &, &y N7 —27 D% &0
720, Ty ru—1 rIhHl L7 ETH 5.

RIPLER & LT, HAAA X8I0  Sie Tk
FEA L, HEDILTEINZY A — PERY BV R
12, % 158M DIEFEY 4 — b Zx) L T Stanford CoreNLP
tagger [39] * FI\W T 7 ¥ A ML B X O EFREME %
To72. BARMIZIEZ, LOCATION O % 7 5- &7z b
DRMEEHE LTI Lz, 2085, 30M Y A — k28
MEZSEEY A — e LT SNz, o ICx L T4
#E GeoNames & 85T DB % W72 EOHEE 217
WV, BB ARE L. ZORE, BATEEOAOLA X
DL 8%%\, 62% DY A — b DRLEFRILO SR & it
ETHIENTE., ZOZENS, BDB 2 WA Z

© 2016 Information Processing Society of Japan

§ ENEEN ENENCESSEESEEEENEENEENEEENENEEEEENNEEREENEE

F—4~—2Z Vol9 No.3 14-24 (Sep. 2016)

location stamp (from)

location mention (about)
Y T

(b) Y I2HF 3 X 506 DAKIE.

VA= bos () L ) oe—Ftxv 7
Fig. 3 Data view 1: Heat map of origin-target of tweets from/about prefectures in

USA.
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5.2 7—ZEa1—1:RENSESRUBICETIELE
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2, 7= a— 10T ERET S, K313
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H5.

7T 7 OREHIFREMED SOV A — b OSHE, i
ZBMEICETL2V A - NOHETH L. b, WKL
IMERIRERT 72010, BEMEITL» A, SRIE
FEASL T, MLIECIETET STV

é% 2, SOF—FVYa—3F+ 7Y arTir (7203
FI) TEIWIEHL T ARREER AT A, ThICLY, BEM

*5

http://www.scala-lang.org

*6 https://d3js.org

*T http://delab.kyoto-su.ac.jp/tweet /US7/
TweetHeatMap_cityMatrix.html
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*8  http://delab.kyoto-su.ac.jp/tweet /US7/
TweetHeatMap _location_city.html

*9 http://delab.kyoto-su.ac.jp/tweet /US7/
TweetHeatMap_location.html
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Fig. 4 Data view 2: Heat map of location differences per states.
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Fig. 5 Data view 3: Heat map of location differences over time

with 1.5e=3 limit z-value.
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Fig. 6 Data view 3 (focused on NY): Heat map of location

differences over time.
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