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Abstract : This study proposed a route clustering system that utilizes GPS-based driving data to fairly compare vehicle
performance indicators. The accumulated data was clustered using Valhalla map matching, H3 hexagonal partitioning,
Hausdorff distance, and DBSCAN algorithm. Computational efficiency was enhanced through H3-based representative data
extraction. Validation results using real bus data demonstrate that the recommended system effectively compares fuel
economy, electric energy efficiency, safe driving scores, and carbon emissions by reflecting driving conditions. A more
generalized and performance-enhanced system based on this research can be developed by considering additional factors,
such as deep learning-based high-speed clustering, temporal dynamics, and unstructured routes.
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Fig. 1 Flow chart of the entire system
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Fig. 4 Result after H3 indexing. Route aligned (map-matched)
with the actual road(red) and hexagonal grids mapped
onto the route(blue)
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Fig. 7 Flow chart of the first clustering process
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Fig. 8 Example of the results of the first clustering based on
Hausdorff distance. The sample data was classified
into eight clusters
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Fig. 9 Routes classified into the same cluster in Fig. 8.
Although the starting points(red markers) are
distributed differently, they are classified into the
same cluster
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Fig. 10 Flow chart of the second clustering process
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Fig. 11 Five points(green markers) used to form a
10-dimensional vector on one path within the
cluster in Fig. 9

Fig. 12 The results of secondary clustering of the clusters in
Fig. 9. The starting point and driving direction are
indicated by an orange path starting from a green
marker and a light blue path starting from a red
marker, respectively
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vehicles moving from south to north
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