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Urban Hotspot Travel Section Identification Method
Based on Taxi GPS Large Data

QU Zhao-wei, WANG Xin, SONG Xian-min, XIA Ying-ji, YUAN Mi-li

(School of Transportation, Jilin University, Changchun 130022, China)

Abstract:  Due to the spatio- temporal interval between two consecutive taxi GPS points, the location where
passengers get on or off the taxi is in a linear range. A method of trajectory density was proposed for further
searching hotspots sections in the hotspots area where the hotspots location is fuzzy. Utilizing taxi GPS data of
Chengdu, the spatio-temporal characteristics of the pick-up and drop- off location were analyzed by means of
kernel density method; Based on the trajectory density method, the density of road network in Chunxi commercial
district of Chengdu was calculated, the hotspots intensity of the section was divided, and the location of hotspots
section was identified. The validity of the proposed method is verified by the actual travel demand distribution.
The result shows that our method can effectively identify the hotspots sections where travel demand is strong. It
can not only provide important reference for taxi drivers to find customers, but also give data support for traffic
related departments to locate reasonable taxi stops.

Keywords:  urban traffic; trajectory density; kernel density estimation; urban hotspot section; GPS big data; taxi
stands
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Fig. 1 Framework of this research
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Table 1  Sample of taxi GPS data set
id gps time Ing lat status
5884 2014-08-15 11:33:05.000 104.066 810 60 30.618 652 14 0
5884 2014-08-15 11:33:35.000 104.066 886 90 30.617 563 24 0
5884 2014-08-15 11:34:06.000 104.066 963 19 30.615 430 83 0
5884 2014-08-15 11:34:37.000 104.067 039 48 30.614 063 26 1
5884 2014-08-15 11:35:08.000 104.067 199 70 30.610 328 67 1
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Fig. 2 Weekly variation of travel demand
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Fig. 3 Daily variation of travel demand
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Fig. 5 Diagram of kernel density method
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Fig. 6 Kernel density of taxi pick—up approximate points (21:00-23:00)
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Fig. 7 Kernel density of taxi drop—off approximate points(21:00-23:00)
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Fig. 9 The road network of study area
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Fig. 10 Trajectory density of four roads in study area
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Table 2  Statistical characteristic quantity of trajectory density
B fi G 1-2 2-3 3-4 4-5
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