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How to utilize this data for analysing the paths that different traffic
participants take to cross the intersection?

Challenges regarding data quality
Trajectory clustering based approach
Analysis example
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Pros

Tracking of all traffic participants

Tracking across the whole
intersection

High frequency (10Hz)
Very precise localisation

cons:
Classification granularity

only three classes:
vehicle
two-wheeler
pedestrian

challenging classification of VRUs

motorcycle, bicycle, e-bikes, e-scooters, ...

riding bicycle vs. pushing bicycle
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Analysing paths per object class is not meaningful.
e.g., cannot distinguish motorbikes from bicycles.
- Cannot directly analyse how cyclists use the intersection.

Using additional information to sub-classify objects can bias analyses!
e.g., classifying two-wheelers on bicycle lanes as bicycles.
—> cyclists would use the dedicated infrastructure by definition.
=>» Classification should be solely based on the appearance of the object.

Analysis approach: Clustering of trajectories
Affinity Propagation Clustering (Frey and Dueck, 2007) using
Dynamic Time Warping Distance (Berndt and Clifford, 1994).
- Focus on paths taken to cross the intersection (good data quality).

Berndt, Donald J., and James Clifford. 1994. ‘Using Dynamic Time Warping to Find Patterns in Time Series’. In Proceedings of the 3rd International
Conference on Knowledge Discovery and Data Mining, 359-70. AAAIWS’94. Seattle, WA: AAAI Press.
Frey, Brendan J., and Delbert Dueck. 2007. ‘Clustering by Passing Messages Between Data Points’. Science 315 (5814): 972-76.

© salzburgresearch Markus Steinmalf| MOT Systems for Path Choice Behaviour Analysis
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Clustering of objects crossing the intersection from west to north (left turn)
Data over 2 hours (2023-07-31 11:00h - 13:00h)
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Distribution of 85%-quantile of object speeds with respect to cluster
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Distribution of 95%-quantile of object speeds with respect to cluster
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Despite challenging classification quality...
... derived knowledge about the different paths taken and their frequency.
... derived indication on object and situation characteristics influencing the path choice.

Helpful approach for identifying situations to look at in detalil.

Future improvements of the approach
Consider more features, e.g.:
position of stops
position in queue when traffic light turns green
presence of other objects, e.g., cyclist next to vehicle
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