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Abstract: Due to the growing complexity of urban areas by sophisticated transportation network and dra-
matically expanding area of human activities, urban areas are conceptually distorted in terms of moving time
and familiarity, consequently making it difficult to intuitively comprehend the overall distortion of urban ar-
eas. Hence, it is critical to support user’s urban exploration considering the dynamic nature of the urban
areas. In this work, in order to figure out and utilize the distortion of urban space, we propose a method to
analyze urban proximity based on location-based social networks. In particular, we observe crowd movements
through Twitter, which can provide lots of crowd’s daily moving activity logs, for the purpose of deriving
the distorted urban image as an index map. In the experiment, we examine the availability of Twitter as
a source to observe crowd movements to analyze distortion of urban space, in comparison to person trip
OD (Origin-Destination) data, which is a social survey to investigate people’s movements between urban
areas. Finally, we will show the significant benefit of Twitter utilization for crowd movement observation,
particularly reflecting on a variety of human activities which cannot be easily acquired with the conventional
social investigations.
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Fig. 1 Proximity analysis between urban areas using crowd

experience on movements.
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Fig. 2 Research model for urban proximity analysis using

crowd movements through location-based social net-

works.
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Fig. 3 Process of geo-social proximity estimation between ur-

ban clusters using crowd moving experiences.
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E RS - ATBIX T -8
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3.2 BROBHEZ-L>JOEEMOATE

Wi 7 7 25 M OmEN 2 58T 2728012, Twitter 12
BRsnCnwb o4y /ff &4 — b=y b)) v T
OD BE7— % 2 FNZFHT, HROBIREICED S
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WM 2N G E LTNWEET A ENRNTE VLY &Y
4 — O R BRI o M%RT. RIS, WEL
2V F TN E YA — o —FID, BIEHE, (E
W, TFANAYE=VUREDAYTF—FEMEL, 7
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pi # pj, pi C cs.region, p; C ce.region, cs # c.) (Ml
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L DEIZISTRDSL., Z0LE, BEROBEMIZTTH

*5  Twitter Streaming API:
https://dev.twitter.com/docs/streaming-apis
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B 5 Twitter »SHUR L2 A Y /Hf &V A — P OIS GE
A7)
Fig. 5 Geographical distribution of geo-tagged Tweets from
Twitter.

X 6 Twitter D4 7 fF&Y A — b & Tl LRk OKE)
HEBR
Fig. 6 Crowd moving experiences observed using geo-tagged

Tweets over Twitter.
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tte. c. = Mean(MovTime(cs, c.))
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bbb $n, T, —HRIICEZ CTRBIEAE
TELLDL /A XTHALUREED EH V. D740
X, RREBEIFEM L 24 BeR, REBHIFRMZ 1558 L,
BB L 2o i BB RMOBE) L 7 2 b
DHRER .

BEEEMOE

Wi s 7 Ay MoroOBHEICESE, X 4) 2 H
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FrmbELTWD EER, FTHBE) L7260 IR

*6 Google Directions:

https://maps.google.com/maps?hl=en&tab=I1

*7 Google Directions API:
https://developers.google.com/maps/documentation/
directions/
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Fig. 7 Generation of index map reflecting relative relations

among urban clusters by MDS.
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Fig. 8 Representation of geo-social vicinity areas on a map.
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© 2013 Information Processing Society of Japan

fchy, FHIE LCHRIH 2B LTwab, 727210
KIHIZOWTUE, X2 5E L7 — U E&k S
TWh, od, TR 12 FICEIN/FRAEATIE 723 0V —
YOV HLNTW2S, AN, TR SE STy
B = 3T L, BEOTXETF % A& L7247 BUX I8
ey 7 Ay LR L, HBHIERTE AN O 234 O HilE s
TAY BRGE LT,

4.2 EEER
FRo2EHOTFT—5 -ty FEHWTENRENRAE L
TRER OB E) R O BB IEEE, BB, BEET LN
N LA, iy 7 Ay BoEEEsED L9
WAL B DD To LILER L 7245 R 2 7R $. AfRT
i, LTFDO L30T L LM77 A5 %3
ZFNS B E LR HEEIC O W T L7z,

o Casel:C196, KIIFRRHILX (KBER)

o Case 2. C89, FHBHFEANTH THIX (FLARER)

o Case 3. (C234, KIRHFRrIETHFLAT (B84 EIFS223)
12, B 13, X 14 [ZKBAFFARERTILX (C196), X
O T TR (C89), KB R M (C234) %
TNENERE L2 EDOFRZRT. ThHEOKIZB
T, (A)IFI=v )y 70D ET—7I2&ED CHEE,
(B) 1& Twitter DY 4 7 ff &V A — MIEDHERTDH
L. F72, (a) I TBENZEREHE, (b) (REIRRH, 2L T ()
ERBELZNENBEELL L EZO/RTH 5.
4.2.1 Case 1! KRFFARMALX (C196)
CZOTHI s 7 A 7123, FHRAETEEN TRAD JR
KDL TBY, Sl bS8 T
HbH. K12 #HNT, TOHELEMIEs I8 Bk L
TR DWW, B LR 3T 5.
i)y /I X—=V> )y TODETF—2EHVEEE

B 12(A) 18—V ) vy 7 OD &7 — % & Tl
Lo BEERO T, BT AREL LA L EIIEN
FIHE SN D EAL 30 o Eig s 9 A & ZR L Tw
L. N=Y )y 7 OD BT, - msEeEw»
Weviolo N DHENAEFICEDL L HAN 28 % £
LD/ DTHLENZ D, B9IZ, =V )y
OD &F— OB L-C oSSy 9 A2 1C8b b
BEits Ay baRd. K120 (A) (a) & (b) 1k, 2he
NALE) 22 BaE & BRI & B0 L 72 B0y 9 2 8
MOEFEHICESHRTH L. ZORENS, BEIZEH
PREEZ ZIE L7234k TH 75, B EEE L -
WA, MBI LIy 5 A & S AR s 5
A5 OIS 2 9 A5 & LTHIB IR TWD 2 &5
L. RIZ, 12(A) (o) 13, BEiE% # L 7-YE oM
7T A MOEEEIIEDCHERTH L. BIILEOFERLE
WD &, Ty 5 2 5 DSHBLA L WL CARAE T
BT ENghs. FEERIC, BoMIEs 7 A 5 ITKRBFR

168



1EFRAIRF SRS

F—gN—2

= 9

Fig. 9 Crowd moving segments centering Kita ward, Osaka

city (C'196) observed using person trip OD data.
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Fig. 10 Crowd moving segments centering Kita ward, Osaka

city (C'196) observed using geo-tagged Tweets over

Twitter.
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Fig. 11 Extraction of vicinity areas centering Kita ward, Os-

aka city (C'196) on each indexing map.
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Fig. 12 Geo-social proximity based on crowd moving experiences (Kita ward, Osaka

city (C'196)).
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Fig. 13 Geo-social proximity based on crowd moving experiences (Shimogyo ward,

Kyoto city (C89)).
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Fig. 14 Geo-social proximity based on crowd moving experiences (Kansai International

Airport (C234)).
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