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Abstract

With the spread of smart phones and social
networking services such as micro-blogs, an increasing
number of people record their actions in micro-blogs. A
widely used micro-blog service Twitter provides
messages called “tweets” that include 140-character
texts, user identifications, timings, and locations. There
is a possibility that more useful information can be
obtained from relations between locations and timings of
tweets. Information visualization is considered as a
useful way for analyzing such relations between
locations and timings. However, the location
information obtained from Twitter consists of latitudes
and longitudes. Therefore, when they are merged with
timings, it is necessary to visualize at least three
attributes at the same time, which is difficult for usual
two-dimensional display. This paper proposes a method
for visually showing these three attributes in two
dimensions. It enables users to observe the geographic
movement of tweets with similar contents. It also
supports animation and keyword search to help users’
analysis. The paper presents the experimental results of
applying the method to tweets obtained from Twitter.

1. IZIU®IC

T, v~ 7n7nu /X SNS, Av—h74 2 DEK
DS, AT AT 2HEBH L TN D, RIS
HARTII~A 77 n 7 Thod Twitter [1]123FITLTH
D, REOCERNINTWVD. Twitter ~OFFIZIX, o
SRE LIEIN D 140 XTFTLUHNOTF R b, = —V ID,
BEZl, PLEOWEHR ENMEEINTND. Z D ZUUE,
T2 LI L 0EkA REREEDLZEDRARTHD.
Bl z1X, B 5D ChronoView [2]1%, S hi=A <
b BRI OBRE AT 5. £, REOY AT A (3]
%, HEEEATEEROBEFRENR D .

ALE & B2 OGEE WD Z &2k 0 AR RN S
LILDAREMER & 5. (LEREH & R OBRE 292
Bz EE LR b ® 5. Lo, Twitter H»
LELN LM EFRITEE, REZNWENOELZ S - T
BY, A LEEDLDELZ DRI =ZSOEMEE —EI
TEIRTNE RSN, B kTR 5
T EEE L.

Supervisor: Prof. Hiroshi Hosobe

AWFFE TIIALE & R O BIfR 2 R0 0 09 <
KT LHFRELET IV =2 a VA BRETS. ZOFRE
THEHOSRLEOEELAOBENVTEIL, 4z a2—9
NI AIRER S A LATA X TRBET D, £, o
Birtedko, BEET=A—Ta VICEBTED
FERESC, HFBICL DKV AAME/R EbFELE. o
TV = a Ll EAALTHOSRE OBEN 2 TR
HZEILED, RBLETEHARVEREDLIICBEIL
O EREICERMNES L 52T 5.

2. BEEAFIE
ERBNCELT 5T — & 2 L, ZAROH
EARE L T D IRIE, FHESICL D Z oAb L—
LT =7 A5 5. ZATEBHREN e el = o
R—=FR FTHDLIHALATA XL, ALF ¥ N R
FHAG DY, SR TR T 2 FIETHS.
ChronoView [2]i%A1 N> kD& OB G DES % Rt
i EOME CRENRERT S, Tha s R0 T
DX H7eHERRL, A XV NOAOESEZDOF
CEHETHZ ET, T—FITHESINTNDEA X b L
B4 D BRI D B I X Z DR A R E IR T 5,

3. REFE

A TIE, ~A 7 a7 ol ~O8fHN»LELIAAL
BB mE S RE LT, MMENEME EbICED
EHZEALT DN ESITTEDRIEEREL, 77U 7
—a VEERT A, ZOT V=g UETF—FD
B, F—20EH, ZLCafibo =>n bk ah
5.

3R ETHT—X

RAFIEN G & 95 Twitter ~DEFa 1L D50 x L FEE
n, 7% A2+, 2—9 ID, W4, NEOERZR E B
HEINTWS., RIFETIEAB ST\ APIL [5]1% FIl
L, BRENO DS X IZRE L AL @R % o 1
8 Anb 12 AETORM» A Mk I BG L=
— X EAND.

3.2. i R4k
ARFZECILMEE, B, A0 =S @Mx aTHbT 5
3.2.1. B % o " 4R AL

Rzl LTk, S O=Z Rt L—2aU—
IMbey NEBTEAA LAATAXTRET S, BHET
I, RIS LA DATA X e ErT D, 22—



Bachelor's Thesis (Extended Abstract), Faculty of Computer and Information Sciences, Hosei University

PFIEE A DATA X EBNTZEIZEYASOBRR LT
WK OFE R A EBOICERTHZ EN KD, £,
BGEACEI N T Z LI X VA X A EF RO E S
T=A—va VBTS2 EbAREE 2D, T =4
—Ya VINRBEBEOS, BENICRLEZEDET 5
2o AEMIICRZZ R LT 2842 b RELTWD.
322. (M EBEHO AL

ALEHRICBE LTI, MO X 5 ITHEE, BEICHIER
U7 A Z KR T 2 EEBMZ N 0T 0. =P
A BWATA LI E - THRE LRI Sz 4 o5
TOMEEE— by 761 LTHREATS. BEMIC
i, ETWEOMXO LI EERd, TEEETSER
% 200%200 O~ A HIZTHIT D, WICK~ ATHTET
DREEE, REOEROMEBEZFFR LEE L L THEMNT 5.
ZTLT, EYADEESBTRITS.

3.3. 8V AH

WG LT =2 OhnbBll LT =2 0h iR
TEX 2851, HEBEORVIAZKREEZ RIET L. flaiT
BEIZET 5050 LA OB EZ ST Lo L I,
BfFshizT =200 T[RRI BEENDL LDODOHREH
KRULFRT D LRHRD,

3.4. KRR

IRLOFEERES ZLIC LD, i, RE, WLE
TWIETHERMET S 2 ENTREL 2%, X 1 ITIRRTFE
\Z LB FR AR

65

2014823

- R S

4, F¥

HTEIORE FIEDOFEIZ OV TR~ D.

4.1. 7 — X DEE

T —F OIFFITIL, Java T HIZ Twitter API ZF|H T
X574 77V Twitterd] [7]1ZFIH L7=. Twitter API @
HOREREFRENTNDEORRLEE2 U TIILH A AZHE
T& 5 streaming API ZF|fA LT, HARENDOSDERLE %

&L CSV 77 A 0e UTIRIELET D7 0 7T A% AE
B L 2014 4F 8 H 21 H2xb 8 Ueid 7. CSV 77 A L
E—HEZ1 774 VELT7 7 ANV EHfE L.
streaming APl (3T SNTZO8REZ0OHY LHH DD
WEMBTE DN, TOFTHLAMEIFHATLI L%
BE LT, BE, RE, K, 4, B, WA, 8%5 =
—H¥ 1D, HX, B, WNEICKREL TI&ELE.

42. 57— Z DA

REZIRAEIZfE 5 RO AR OBRICER], T — % OFidH
AT, FHE, FREIToTWDHE, HEBENEME
LTHT =X DBENE KA, BRI IEF IR 2 5
N0, FERICm x5 Z &Rk, ZORMBEEfFERS
B, HIEHEEFFZ CSV 77 AL E LTIRIFLTH S
T —F IR MBI AT, ZORRE LB
DA LT —FZ _XR—R M T 5 X512 L-. =
W2V HIEILIE D > AT AEEIRFICIET — % OFHIZ R
T HNIRE FITTHMENEL 22, Fo, FFEIERED
BEDOT — X OFidrir e, FHEOWNILET HLELEL,
T B R RN SN R E R T A2 T &
7D, Bz, 201448 A 21 A 12 Bs2fRE LT
B, T—H_R=ZAT—T /L 2014 8 21 12 %iikirHhE
IRT DT TRV, MRELUTCHECHELTUIA R LR
BREUDHZENESFPTEDL LI,

4.3. WML

LS AT LADOEREIZEY 2T AT AL DD
Tu T IV EiETH D Processing HfEM L7z,
Processing | Java ZHffi{b L, 777 ¢ v 7 BERRIZHR L
LESETHAHED, Yo Nira— R CTREMLRT 7
Vor—a v B ERT D22 ENFARERTH D.
431. FA LAFGAF

FORWEG & L — PR ET B 72 OISR FEIC X A A
AT A B aFEE LT, FHEITIL Processing D UI FE4E 4 B
757477V controlP5 ZRIHA L7z, ZHzFHATHZ
LTHEALRTABERRE v, Fov IRy I A E2
BUCHRET D ENHERD. FALATAEDENSE
RO E L, LA 1 B7 8T 6T &Rl
WSy, RoRV A ORI D AT A X DO KE
Z 24 BEfIX61 Ay Afrbk L, 205 2 IZFELE
Fry IRy 7RI ED y AR T HIEIRT
XH Lol
4.3.2. RN

F= A THELN T = _R=ANSIHESh T
WHRZIOLDOE G LEREICER T D, EEL, F
LT HFE EAE 2004200 O Y TITDF, T4
T T ORBIZES TV TILERT D, =T 0DFH
it — b~y 7OEETEMAENMAT S, =T O
MENRZVVIFERIZELS DWW EFITITWEAR ST
SY IR
433. 8V A B HE

ALY AT B X Do 24T O BOBITIZR b L9,
ODERLEDOFNLIELIZWVWHENRGEFNLTWVDLHDOD
HEMMEUERT2MEEEZ FE L. HEOMELEE



Bachelor's Thesis (Extended Abstract), Faculty of Computer and Information Sciences, Hosei University

THILICEV ZOHENGTENTNWD T — X D& kf

Gl LT —AR—AT—TVEERTDHZENHED.

:n LV, TORHEBERSENTZOSLINIL L L

CEDIHICEBL TV ERAZ ENHES. #ilx
;’c ) EWOHEZFRETNE, (M 28025
ENREORMERL LD @K@ﬁ)tjﬁvﬁﬁ&’% AT
DT ENHKD.

5. EB&
ARAALS AT L &R L= 3 2Ol &7,

5.1, HE
HIFE DA & D BRE ONMNEET 5 L v ) K%

=T, WRICHET 2 55T 0L e it 7.

BRMIIE, 8 A 26 H 11 RRICHEARRALE Gl & /- 1B
8 H 26 H 3 BRCKBRE CRES /M, 11 A 22 H 22
WCEFEIS R 7-MEE R E L.

131

2014_8_26

-1

X2 8 A 26 H 11 FEo bR

3 8 H 26 H 3D AHALRER

>

1270

2014_11_22

22

X4 117 22 H 22 B a4k R

8 A 26 A 11 FE#iARILIBOHFE(X 2)& 8 H 26 H 3
D KBRS DHUE(X 3N O W TIT B O R ANLE & o5
REOSMIT KL, REY &7eo7. Lol 11 H
22 H 22 FEOEB R OHEX 42 LT, #ED
FAEMNBE EOSRLETOSMITERDLT, AODDZL WA
W BPEHI T O RREXNL o T, _ﬂiﬂ D
BLBERL WD EEZLND. BiE ok NE
X 3, BEORKEEILS Tho. “r“ns‘j:%b\&ﬂf%
NOLEOLAIFHGIEN D20, DERLE DN G IR >
meEZLND. R E LU TEBRICENTH - S50

DT —BH LTI EEZLND. ZORRL

D EOHIRE TOANLBRENEZEFE L O ZBRT 5
ZENARETHS.

AN
& A
20144210 A 13 A725 14 BIZF THARIC BEEL7Z
BREN9 ZEXIGHRE LT, [HE] 282500

ViAZ, 13 B D 14 HETER LGN ZITo72. BE
19 5 OREEHEH 51 - T@?ﬂ:’rﬁ%%l 6, X 7IZRT.
|
“; 2 < ﬁ% :
y & _«/f'f“:{.;;{.'e*
:W’ |

5 BE1 95 ORBKKE T LA )

28

20141018

B 6 10 H 13 H 0B AT LR 5



Bachelor's Thesis (Extended Abstract), Faculty of Computer and Information Sciences, Hosei University

323

20141014

-1

7 10 A 14 B 11 B Al L#E R

L), [HR) 250 05T REBROBROEXIC
ZToTEIK LW ATz, L L) b HEBEICR
B LTS L, BERANAZERLTHNS 13 B 0
BFCHORRLEBNIVUNCEPT L Z L mS, B - BIR
THOSERLHPNTEY, LEZEYEE>Oho7- 14

B 11T A - B TS < S R0mi T,

Tabb [HR] 25005 3EBOGRONME L
HE L CEEBILAR. ZEAERICET A ERBSZEOR
AR S-S TTF L= a— R IZEZ OGNS
O, REBEIZHFOHMIKICERNRZET S, LaWIZEIKR
L, DERLLIERSZV LT EEbNS. BRI
TEHOLLXITERNEZIWCHDEINTHRL, BRI
HIEWEGTEZNE DL, TOMBO ADICERTSZ
LR hoT.

5.3. &K

ERICET 250X 2L LT 2 LI2LD
Hids = & DOEERIFZ OFENSCETE U X L OEW BT
EXHDOTEHRWDEMIE T CEBREIT- 72, Al
RIZEAT HOELE L LT IBIZXY) EWHOHELSE
POSRRLEEMRBE L.

7 W

st

X8 HKICET D 7RO SR E &AL

ZOEBRORER, MR LICLAEREBATHIET
WIEE S22 o7(K 8). THUTFFA OF RN —IF Z &
EREVWZ L L, RFVOERETOBEEIANDES
WERLTWAEZDEEEZ LS.

6. FE

AT TR L= L 2T 252 F AT 52 212X
DNIfA IR FROBE L T ERT 2082 0BEI & L
TEMT 2 Z ERAREIC 2D & B WIE 2 T, EER
OFER, LIl EFEIT0ngrsk. THER]
M) offt, TRy, E), THFYVI7%W), &
F1 o, TE BT 050%F TONN bITo 7278,
MBSO WT NS FROBE Z BT D I2W0 267,
KK, AODOZWEH - BERIE CTE < 0o 50& 38
HENDER LT, ZNHOFERNG, HHED LD
RRPEIE I r— A LIS TIE, FOEMRNEZTHRAELT
WAHEMNED Y, TOFEMNR= 2 —RETENFITEFEIC
o TWABMNE, Twitter 2> TW2D AONENTIT W
LV FICOSRLEDEMEEL TS Z LR oh
STz, o T, HUMICHEDORTORKY IAHRTHERDRE
ANE, BEELZBNTIOEFHELWEEZLNRD.
Lo L, KA 2T DT EI TG BT O STIEMR
WME&EOHLETUETEHAREENSSD. £, Hi
TIEH DR, FoREZOBEMEBED 1 S 30 4
RN FTHED B TEIT THRETZX DAREMENH 5.

7. BV IZ

AT TIE Twitter S & LN DR, BE, o=
OO EMEE FRICAHAT 2 PIEEREL, Wby 2
T AR LIS, SDERLETOME & R OB E B
THEZERAME LTERE O EI T2, LL, +
DRFERITE LN -T2, Ao b, TEiESR
FENT, SOEMNTZAT O R EDWENRVLETH S,

X

[1] Twitter, [Online]. Available: https://twitter.com.

[2] AT, "REOREZNERI & 7 — ¥ O UL FIED
BRJE," LI R AT LMFH L ARFZERE, 2013.

Bl RIS, "~vA 7rT7r s x vz ¥—U— KE&H
FERALIE DRSS T o AT A" BB T BRI
5B, 2010.

[4] (MR, S HIE S, S )1, "HEIE 2 FF O IR R 5
BT S 3 T AL T L— AT —2 " 5519 [alA
BT AT VAT AEY 7 b= TICHT LT —
7 a v (WISS2011) , 2011, pp. 42-47.

[5] Twitter, "The Streaming APIs," [Online]. Available:
https://dev.twitter.com/streaming/overview.

[6] LabEscape, "About Heat Maps," [Online]. Available:
http://labescape.com/info/about-heat-maps.

[7] Twitter4], [Online]. Available: http://twitterdj.org/.



