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A data fusion approach for locating driver sources using mobile phone
signaling data and taxi GPS data
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(1. School of Traffic and Engineering, Central South University, Changsha 410000, China;
2. Shenzhen Urban Transport Planning Center, Shenzhen 518021, Guangdong, China)

Abstract: To investigate the relation between people’ s travel behavior and urban traffic congestion, and provide
technical support to alleviate urban traffic congestion, a data-driven source localization approach was constructed
based on high-coverage-rate low-precision mobile phone data and high-precision taxi GPS data. Travel demand and
traffic condition information was obtained by personal mobile phone data and taxi GPS data, respectively. Mobile
phone data and taxi GPS data were combined to estimate origin-destination matrix, conduct traffic assignment, and
dynamically locate traffic sources of road segments and the congestion sources of the city. Result showed that a
majority of traffic flow was generated by a few sources, and the sources became more concentrated when traffic jam
occurred. Urban congested sources were affected by commuting behaviors, and exhibited different characteristics
during morning and evening peak hours. Traffic source location by data fusion can uncover the internal mechanism
and evolution law of traffic congestion, and help in making target policies dealing with traffic congestion.
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Tab.1 Format of mobile phone signaling data

LRI 1] RN/ () i/ (°)
2012-03-25T19:51:47  114.212 97 22.607 39
2012-03-25T15:27:26  114.212 97 22.607 39
2012-03-25T01:53:00  114.212 97 22.607 39
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Fig.1 Thermal map of mobile phone records in Shenzhen
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Tab.2 Format of taxi GPS data

Ul (°) Ul sidhE/ (°) ek A] WERE

113.845 100 22.626 101 2016-08-15T9:24.00 1
113.846 603 22.622 801 2016-08-15T9:24.21 1
113.844 398 22.622 200 2016-08-15T9:24:41 0
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Fig.2 Service area of mobile phone towers
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Fig.4 ST-matching result and distribution of vehicle speed
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Fig.5 Flow chart of traffic source locating method
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Fig.6 Vehicle speedand traffic flow on typical road segments
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Fig.7 Major traffic sources of Meiguan Road and Xiangmihu Road
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Tab.3 Statistical results

M FEBE B W/ (km - h7') PEAEIEC SR R /%

B 27.9 11 180 6.1

M 56.9 43 230 17.8
i) 55.6 53 252 21.0

e 71.2 24 195 12.3

EEWE T 64.1 19 127 15.0
1 35.1 14 141 9.9
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Fig.8 Urban traffic congestion sources and distribution of extra

travel time in morning and evening peak hours
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