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Abstract: Characterizing urban space is critical to understand the space and conduct decision-makings in
our daily urban lives and activities. Conventional methods have attempted to characterize urban space using
urban functionalities based on physical configuration and people’s conscious mind to the space. However,
in order to support residents’ activities in urban space, it is essential to extract characteristics focusing
on crowd’s urban lifestyles. However, it is a non-trivial work to monitor crowd activities and lifestyles in
large-scale regions. In order to solve this problem, we can exploit current crowd’s power on behalf of the pro-
liferation of smartphones as well as the recent development of location-based social networks, where massive
users voluntarily share their lifelogs and thoughts together with their whereabouts. Therefore, we can easily
monitor crowd behavior through such location-based social networks. In this work, we propose a method to
characterize urban space in terms of crowd behavior by utilizing enormous number of users’ spatio-temporal
lifelogs archived over social networks. Specifically, we derive latent classes of urban characteristics in terms
of crowd behavioral patterns and relevant urban areas which are extracted using geo-tagged Tweets over
Twitter.
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Fig. 1 Research model of crowd-based urban characterization.
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Fig. 2 Research model for urban characterization.
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Fig. 3 Process of Twitter-based urban area characterization.
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Fig. 4 Process of constructing socio-geographic boundaries based on clustering.
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Fig. 6 An interface of geographic microblog gathering system.
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Fig. 7 Geo-social boundary based on crowd distribution.

#tweet
#erowd

100 150 200 250

50

0

e
U A, 4 e

#mov crowd

15 20 25 30

10

' ’// |
/// \\\

00 05

9 12 15 18 2

Pi P> P3 Py Ps Ps P7 Ps

CBW(r,)) =

2118 2t

P1 P> P3 Py Ps Ps P7 Ps

o 3 & o

o 3 & 8 12 15 18 2

P1 P2 P3s P4 Ps Ps P7 Ps

IW EW, DWW EW ) D EW s EW 7 EW g CF CF o CFppy CFpy CFys Clpp CEFppy CF g BTV, IV 0V 5TV, IV TV 6 TV 1Y,

(0.1 10 00403020502 0210 0 0204 0302 021004 0 0 06 0 0 O )

X 8 kS NzRERIEE X7 VOB

Fig. 8 An example of crowd behavioral vector.
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Fig. 9 Extracting crowd behavioral patterns in urban areas using NMF.
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entertainment shop

(b) K582 F A1, DHITIZAFIET S
Mgk DY x L OEIE

life

food work

entertainment shop

(b) Fr 5 A 1, DHISIAFAET S
JiFX DT N DOEIE

11 FEEBRRER (2) D HRATE XY — VI X B M L fiA O ¥ v 2OV R WA

Fig. 11 Experimental result (2): Regions of latent urban characteristics and categories

of local facilities.
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