GPS Trajectory Data Enrichment
Based on a Latent Statistical Model
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Goal
GPS trajectory data enrichment

« Interpolation
« Traveling mode estimation

Key Idea
Moving behavior can be changed
according to the traveling mode even
between the two same locations.
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Proposed Latent Statistical Mode
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location sequence <g, g, .. 8>
Trajectory x =| travel time sequence <t t,, .., t>
direction sequence <d,, d,,.. d>

y = traveling mode seq. <m,, m,, ..
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Interpolation Method

Total traveling time t; ~ N (Sy1,,, £0,,72)
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Given:
» Possible set of complete-data trajectories {(x, y)}
« Total traveling time t;

Estimate:

The route as the most probable trajectory
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Experimental Results

Dataset: Geolife GPS Trajectories [1-3]
- 90% for training, 10% for test.
- 9 traveling modes:
walk, run, bike, bus, taxi, car, subway, train, airplane

MAP parameters
estimated by semi-supervised learning
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Interpolation
Test in 3 x 5 grid settings assuming shortest path.
Interpolation accuracy 78.8%

(38,695 success/49,092 cells)

Mode estimation accuracy 12.9%
(184 success/1,427 correct interpolations)
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Future work
1. More computationally efficient interpolation algorithm.
2. Optimization of the set of traveling modes. 3. Feature selection.
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