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Pattern Mining of Missing GPS Trajectory Based on Survival Analysis
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Abstract In recent years,intelligent transportation systems(ITS) has been an effective way to improve the traffic per-
formance of transportation system and enhance the safety of travels. However, with the increase of data size in intelli-
gent transportation system,the problem of data loss becomes increasingly serious. The trajectory data missing caused by
vehicle-mounted GPS signal loss is one of the main research subjects. The reasons of GPS data missing are various,and
they make the data completion difficult. However. there are few studies on the pattern of missing GPS trajectories. In
this paper,based on large amounts of real data on diversification of GPS signal loss,the survival analysis was first ap-
plied into data missing field, and a survival analysis-missing trajectory pattern mining (SA-MTPM) model was pro-
posed. The relationship between the length of signal loss and the regression causes of loss was described in the survival
function,and the Cox model was used to analyze the key factors of signal loss. This paper performed experiments based
on the GPS data of 13666 vehicles in Shanghai Qiangsheng Taxi Company for a month. The experimental results show
that these signal loss events can be classified, which provides a further study for big data.
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Fig. 1 Example of track missing in Shanghai Waitan tunnel
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Fig.3 Trajectory of a taxi within 2 hours
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Table 1 Taxi dataset details

F4 1D RE it £ 4R #E/(km/b) A/
30043 1 2015/04/01 13:21:52 121. 452047 31.118147 25 196
30043 1 2015/04/01 13:21:57 121. 451847 31.117515 33 194
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Table 2 Experimental data
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Fig. 4 Comparison of survival curves with or without censored data
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Table 3 Cox proportional hazard regression for GPS signal

loss types
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H % # Uj;ﬁ ﬁ/ig‘%‘ P RR 95%CI
R4 %%  —0.011 0.108 0.031  0.989  0.800~1.223
FEFH  —3.927 0.228 0.000 0.020 0.013~0.031
Sh A % A 1.873 0.143 0.000  6.509 4.914~8.622
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Table 4 Cox proportional hazard regression for device age

H % i /j oo ’ig‘ = P RR 95%CI
age—1 0.070 0.178  0.691 1.072  0.757~1.519
age=2  —0.151 0.158  0.337  0.859 0.631~1.171
age=3  —0.085  0.156  0.584 0.918  0.676~1.247
age=4  —0.034  0.156  0.828 0.966 0.711~1.313
age=5  —0.130  0.156  0.402 0.878  0.648~1.190
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Fig. 6 Cumulative hazard function curves for different device ages
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