DOI:10.13959/}.issn.1003-2398.2014.06.004

:1003-2398(2014)06-0018-06

1. 210093
2. 210093

PROGRESS AND PROSPECT OF THE APPLICATION OF SMART PHONE
LBS DATA IN URBAN RESEARCHES

GUO Can', ZHEN Feng', ZHU Shou-jia*
1.5chool of Architecture and Urban Planning, Nanjing University, Nanjing 210093, China,
2.5chool of Geography and Ocean Science, Nanjing University, Nanjing 210093, China

Abstracts: With the rapid development of information communication technology (ICT), the smart phones
are developed and the mobile phone's functions are constantly more powerful. The author discusses that as
one of the main source of big data, the LBS data of the smart phone is conducive to study Chinese cities.
Many foreign scholars have already used this application for urban study and tried to apply their mobile soft-
ware to urban governance. Related researches are not so many in China, however, though it has the most
smart phone users in the world. The author tries to review the previous researches about applying these data
to urban study. There are three parts in this paper. Firstly, the author summarizes the significance of these da-
ta. The second part explains the research method and emphasis. The features of these data and the applica-
tion methods of previous researches are discussed. There are three main differences between smart phone
and non-smart phone, which will contribute more to the study. By consideration with the data features as
well as the research fields of smart city, the author introduces the applications of smart phone LBS data in ur-
ban study from the four aspects: the behavior of urban residents, urban spatial structure, urban ecological en-
vironment and urban governance and make some comments for the previous researches. At the end of this pa-
per, the author discusses the prospect of the application of smart phone LBS data and underlines the applica-
tion to planning practice. Therefore, it is necessary to promote the cross and integration of related disciplines
such as sociology, economic geography, cultural geography, computer science, mathematics and geographic
information science, in order to make full use of the smart phone LBS data in urban study.

Key words: smart phone; LBS data; urban study

F290 A
40971094 1115090201
NECT-09-0470
1989— E-mail: xunling50339@163.com

2013-12-25 :2014-07-05

(RSB HUMAN GEOGRAPHY Vol.29. No.6 2014/12




[1 2
[2]
“" ” " ” GPS
Ic « "
[27]
2.1
1 GPS
E0
oI 211
" 25 BHA GPS
EET N Pl pen
ry y i MB GB
TF
4‘ BREFHLE LR |<7 [28-30]
[31]
1 .
Figl.R h Syst f Smart Ph LBS Dat: focation-
igl. .
g2 Research system of smart Fhone aa based services LBS e LBS
Gps [
iPhone
location-based mobile social networks &
GPS
[3]
[41
1
Bl 2.1.2
6] 4
WIFI
71
341
8,91 [10-12]
[13-15] 213
[16,17] [18,19] [20,21] [22-26]

HUMAN GEOGRAPHY Vol.29. No.6 2014/12 19

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



[34] [39]

2013 10 11
84.9%  50% A AL B ) TSR
69% J !
e EBLIS RYA | IR
v v
[36] A FHL i DRk Rz et
GSM [ 2% o HH#E), Eirilifid sy
T R Ss Hht SRR ERSY P @ N A
LR % 3% M5 R R EIR)
1 ¥
A 4
| HAR 5771 |
v I
 LBSTEfIHA MR
el B oA
: = B
Tab.1 Comparison Between Mobile Phone Data @%?%%%%E;}E I%%%J;%ﬁi
and Smart Phone LBS Data
2
Fig.2 Research Method of Smart Phone LBS Data
MB GB
Ahas?
LBS
277
2006 4 8 15
GPS _
GPS Licoppe™!
24 Nobuaki Ohmori*”
GPS
[27]
GIS 2
2.2
Gifflinger®”
) 2.2.2
[43]
1
2.2.1
Ratti®“!

AV HUMAN GEOGRAPHY Vol.29. No.6 2014/12




30

Phithak-
kitnukoon®!

2.2.4
Calabrese®™
2
Woelfer®
Blom®™!
[46,47]
200 20—30
comfort zones
oD
Schlaich®®
Calabrese
Herrera®®
GPS 3
mobile cen-
tury 100
WIFI
2.2.3
GDP
3.1 “ "
Christin” ——uSafe
Kanjo®™ NoiseSpy
Pooley™ el

HUMAN GEOGRAPHY Vol.29. No.6 2014/12 21

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2014 6

3.2

3.3

[1] Cox K R, Jonas A E G. Urban development, collective consumption
and the politics of metropolitan fragmentation[J]. Political Geogra-
phy, 1993,12(1):8-37.

[2] C 1

,2012,31(2):197-206.

[3] Castells M. Space of Flows, Space of Places: Materials for A Theory
of Urbanism in the Information Age[M]//Graham S (Ed.). The Cy-
bercities Reader. New York: Routledge, 2004.

[4] . ;o

[91. ,2012,32(9):97-103.

¥R HUMAN GEOGRAPHY Vol.29. No.6 2014/12

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

[5] , b
: [91. ,2009,24(6):
1-9.

[6] Ettema D, Timmermans H, Van Veghel L. Effects of Data Collection
Methods in Travel and Activity Research [C]. Netherlands, Eind-
hoven: European Institute of Retailing and Services Studies, 1996:
109-121.

[7] Ratti C, Williams S, Frenchman D, et al. Mobile landscapes: Using
location data from cell phones for urban analysis[J]. Environment
and planning B: Planning and Design, 2006,33(5):727.

[8] Turner M, Love S, Howell M. Understanding emotions experienced
when using a mobile phone in public: The social usability of mobile
(cellular) telephones[J]. Telematics and Informatics, 2008,25(3):201-
215.

[9] Nickerson R C, Isaac H, Mak B. A multi-national study of attitudes
about mobile phone use in social settings [J]. International Journal
of Mobile Communications, 2008,6(5):541-563.

[10]Liu C C. Measuring and prioritising value of mobile phone usage
[J]. International Journal of Mobile Communications, 2010,8(1):41-
52.

[11]Giray F, Gercek A, Oguzlar A, et al. The effects of taxation on mo-
bile phones: A panel data approach[J]. International Journal of Mo-
bile Communications, 2009,7(5):594-613.

[12]Li W, McQueen R J. Barriers to mobile commerce adoption: An
analysis framework for a country-level perspective[J]. International
Journal of Mobile Communications, 2008,6(2):231-257.

[13]Eagle N, Pentland A. Reality mining: Sensing complex social sys-
tems[J]. Personal and Ubiquitous Computing, 2006,10(4):255-268.

[14]Eagle N, Pentland A S. Eigen behaviors: ldentifying structure in
routine[J]. Behavioral Ecology and Sociobiology, 2009,63(7):1057-
1066.

[15] Eagle N N. Machine perception and learning of complex social sys-
tems[D]. Massachusetts: Massachusetts Institute of Technology,
2005:125-136.

[16] Clauset A, Eagle N. Persistence and periodicity in a dynamic prox-
imity network[J]. Persistence and Periodicity in a Dynamic Proxim-
ity Network, 2012,12(11):12-17.

[17]Eagle N, Pentland A'S, Lazer D. Inferring friendship network struc-
ture by using mobile phone data[J]. Proceedings of the National
Academy of Sciences, 2009, 106(36): 15274-15278.

[18]Phithakkitnukoon S, Dantu R. Predicting Calls-New Service for an
Intelligent Phone[M]//Krishnaswamy D, Pfeifer T, Raz D (eds.).
Real- Time Mobile Multimedia Services. Berlin: Springer Heidel-
berg, 2007:26-37.

[19]Phithakkitnukoon S, Dantu R. Cpl: Enhancing Mobile Phone Func-
tionality by Call Predicted List[C]. Mexico, Monterrey: On the
Move to Meaningful Internet Systems: OTM 2008 Workshops. Ber-
lin: Springer Heidelberg, 2008:571-581.

[20]Phithakkitnukoon S, Dantu R. Mobile social group sizes and scal-
ing ratio[J]. Al & Society, 2011,26(1):71-85.

[21]Phithakkitnukoon S, Dantu R. Mobile Social Closeness and Similar-
ity in Calling Patterns[C]. USA, Las Vegas: IEEE Conference on
Consumer Communications & Networking Conference (CCNC
2010) Special Session on Social Networking (Soc-Nets), 2010.

[22]Azevedo T S, Bezerra R L, Campos C AV, et al. An Analysis of Hu-

http://www.cnki.net



man Mobility Using Real Traces[C]. Hungary, Budapest: Wireless
Communications and Networking Conference, 2009. WCNC 2009.
IEEE. IEEE, 2009:1-6.

[23]Lee K, Hong S, Kim S J, et al. Slaw: A New Mobility Model for
Human Walks[C]. Brazil, Rio de Janeiro: International Conference
on Computer Communications (INFOCOM 2009) IEEE, 2009:855-
863.

[24]Candia J, Gonzélez M C, Wang P, et al. Uncovering individual and
collective human dynamics from mobile phone records[J]. Journal
of Physics A: Mathematical and Theoretical, 2008,41(22):1-16.

[25]Gonzalez M C, Hidalgo C A, Barabasi A L. Understanding individu-
al human mobility Patterns[J]. Nature, 2008,453(7196):779-782.

[26]Song C, Qu Z, Blumm N, et al. Limits of predictability in human
mobility[J]. Science, 2010,327(5968):1018-1021.

e . . . [l

,2013,32(9):1352-1361.

[28]Westerman M, Litjens R, Linnartz J P. Integration of probe vehicle
and induction loop data: Estimation of travel times and automatic
incident detection[J]. California Partners for Advanced Transit and
Highways (PATH) , 1996,13:1-118.

[29]Ygnace J L, Drane C, Yim Y B, et al. Travel Time Estimation on
the San Francisco Bay Area Network Using Cellular Phones as
Probes [DB/OL]. California Partners for Advanced Transit and
Highways (PATH). (2000-09-01)[2013-12-25]. https://escholarship.
org/uc/item/8xn8mO01v.

[30]Lovell D J. Accuracy of speed measurements from cellular phone
vehicle location systems[J]. Journal of Intelligent Transportation
System, 2001,6(4):303-325.

[31]Liu H X, Danczyk A, Brewer R, et al. Evaluation of cell phone traf-
fic data in Minnesota[J]. Transportation Research Record: Journal
of the Transportation Research Board, 2008,2086(1):1-7.

[32]Ahas R, Mark. Location based services: New challenges for plan-
ning and public administration?[J]. Futures, 2005,37(6):547-561.

[33] , b

[J1. ,2010,25 (8):39-45.

[34] C :

[J1. ,2010,29(6):1-7.

[35] . [EB/OL]. (2013- 08- 13)
[2013-12-25]http://www.cnnic.cn/gcjsyj/qyjsyj/hlwzcyj/qqdt/20130
8/t20130813_40932.htm.

[36]Herrera J C, Work D B, Herring R, et al. Evaluation of traffic data
obtained via gps-enabled mobile phones: The mobile century field
experiment[J]. Transportation Research Part C: Emerging Technolo-
gies, 2010,18(4):568-583.

[37]Giffinger R, Gudrun H. Smart cities ranking: An effective instru-
ment for the positioning of the cities?[J]. Architecture, City and En-
vironment, 2010,4(12):7-26.

[38] . Ll
(2):32-36.

[39] P :

[J]. ,2012,31(6):667-675.

[40]Ahas R, Aasa A, Silm S, et al. Daily rhythms of suburban commut-

ers' movements in the Tallinn Metropolitan Area: Case study with

,2013,29

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

mobile positioning data[J]. Transportation Research Part C: Emerg-
ing Technologies, 2010, 18(1):45-54.

[41]Licoppe C, Diminescu D, Smoreda Z, et al. Using mobile phone ge-
olocalisation for 'socio-geographical’ analysis of co-ordination, ur-
ban mobilities, and social integration patterns[J]. Tijdschrift voor
Economische en Sociale Geografie, 2008,99(5):584-601.

[42]0hmori N, Nakazato M, Harata N. GPS Mobile Phone-Based Activ-
ity Diary Survey[C]. Tokyo: Proceedings of the Eastern Asia Soci-
ety for Transportation Studies, 2005:1104-1115.

[43] : 1. :
1997(6):1-11.

[44]Ratti C, Sobolevsky S, Calabrese F, et al. Redrawing the map of
great britain from a network of human interactions[J]. PLoS One,
2010,5(12):e14248.

[45]Phithakkitnukoon S, Horanont T, Di Lorenzo G, et al. Activity-
Aware Map: Identifying Human Daily Activity Pattern Using Mo-
bile Phone Data[M]//Albert Ali Salah, Theo Gevers, Nicu Sebe, et
al. Human Behavior Understanding. Berlin: Springer Heidelberg,
2010:14-25.

[46] . : 1

,2005,3(4):63-68.

[47] . oD [91.
25(1):42-48.

[48]Schlaich J, Otterstatter T, Friedrich M, et al. Generating Trajecto-
ries from Mobile Phone Data[C]. New York: Proceedings of the

,2007,

89th Annual Meeting Compendium of Papers, Transportation Re-
search Board of the National Academies, 2010:17-24.

[49]Christin D, RolRkopf C, Hollick M. uSafe: A privacy-aware and par-
ticipative mobile application for citizen safety in urban environ-
ments[J]. Pervasive and Mobile Computing, 2012,9(5):695-707.

[50]Kanjo E. Noisespy: A Real-time mobile phone platform for urban
noise monitoring and mapping[J]. Mobile Networks and Applica-
tions, 2010,15(4):562-574.

[51]Pooley C, Whyatt D, Walker M, et al. Understanding the school
journey: lintegrating data on travel and environment [J]. Environ-
ment and Planning A, 2010,42(4):948.

[52]Calabrese F, Colonna M, Lovisolo P, et al. Real-time urban monitor-
ing using cell phones: A case study in Rome[J]. Intelligent Trans-
portation Systems, 2011,12(1):141-151.

[53]Woelfer J P, Iverson A, Hendry D G, et al. Improving the Safety of
Homeless Young People with Mobile Phones: Values, Form and
Function[C]. Vancouver: Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems. ACM, 2011:1707-1716.

[54]Blom J, Viswanathan D, Spasojevic M, et al. Fear and the City:
Role of Mobile Services in Harnessing Safety and Security in Ur-
ban Use Contexts[C]. Atlanta: Proceedings of the SIGCHI Confer-
ence on Human Factors in Computing Systems. ACM, 2010:1841-
1850.

[55] Batty M. Less is more, more is different: Complexity, morphology,
cities, and emergence[J]. Environment and Planning B: Planning
and Design, 2000,27(2):167-168.

HUMAN GEOGRAPHY Vol.29. No.6 2014/12 (4%

http://www.cnki.net



