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Deducing trip purpose from GPS trajectory data: a
machine learning approach
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Abstract: This paper presents a machine learning approach to derive trip purpose from GPS trajectory
data coupled with other relevant data sources. This approach employs a number of attributes (i. e.
time stamp and land-use type of trip ends, a set of spatiotemporal indices of travel, and demographic
and socioeconomic characteristics of respondents) to construct a decision tree for purpose
classification. Each attribute provides partial evidence to the depiction of a given purpose, but this
depiction may or may not be monotonic, and none of them can work alone towards the goal. A
reasoning procedure using the adaptive boosting technique was designed to explore how these
attributes could work together to achieve trip purpose derivation. This technique generated multiple
decision trees to improve the classification results through a mechanism of voting from these trees.
Each tree was constructed in the depth-first fashion with the root node and the split of subsequent
nodes being determined on the basis of the gain-ratio computed for the relevant attributes. This
procedure was implemented in the C5. 0 machine learning environment with 226 GPS trip records
collected from 36 respondents. The experimental results seemed rather promising: using 10 iterations
for adaptive boosting, an overall classification accuracy of 87. 6% was achieved.
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Fig.1 Attribute generation and deducing
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AR, “EHEA” FARfEREMIERESBZL A (orgin-destination, OD), 7E ARCGIS
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Table.1 Input and target variables for trip purpose identification
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Fig. 2 Visualization of respondents’ trajectory based on Google Earth
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Tab. 2 Instance of training sample for machine learning
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Tab. 3 Errors percentage of Boosting 10 trials

BREB/R RERA LR/ %
0 25 44 (19.5)
1 24 66 (29.2)
2 32 61 (27.0)
3 24 73 (32.3)
4 25 59 (26.1)
5 26 65 (28. 8)
6 32 67 (29.6)
7 31 59 (26.1)
8 23 60 (26.5)
9 28 61 (27.0)
Boosting 28 (12.4)
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Tab.4 Error matrix for trip purpose classification
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X HATIEVIGEEA AN TR ; A IESI R RE, X EE, 750, MR, “HAME
37 S5 NAT” BTSSR ANE S B A R R B SR, I BEREARRASBARAD, RAIHE
RERER, EREEFAATENELT, WM REETERIH—PER.
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