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Motivation & Research Question

» Automated vehicles (AVs) can enhance traffic
safety and thus contribute to vision zero [1]

» Before their release, AVs require rigorous testing
using real-world data. Scenario-based testing
appears to be a promising approach [2]

 Particularly, uncommon and critical scenarios,
referred to as corner cases (CC) [3], are essential
for scenario-based testing.

 Research Questions:

 How can we extract CC from real-world
trajectory data?

* What insights can we gain from these CC?
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Figure 1: Process of scenario-based testing [2]
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Method
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Method

Continuous analysis is
necessary as short-term
campaigns may not reveal
corner cases

Limited disk space requires
online analysis and storage of
significant events

Integration of diverse data
sources to describe scenarios

Utilizing surrogate measures of
safety (SMoS) and outlier
detection methods for
comprehensive analysis
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Results — Corner Case Overview

1. Red light violation 1 2

2. Disregard right of way [6,7] Q

3. Entering intersection without Q
leaving immediately [8]

4. Exceeding speed limits

5. Not allowed U-turn [9] 4 )

6. Yielding at an exit of the Q
intersection

/. Large vehicle needs two
lanes Q
8. Lane change inside the

intersection O

9. Emergency vehicles
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Results — Critical Left Turn with Oncoming Traffic

« Strong braking: deceleration = 4 m/s? for at least 1 second (threshold is surpassed for 1.8 seconds)
» Post-encroachment time (PET) [10] of 2.3 seconds insufficiently describes scenario criticality
* Minimum time-to-collision (TTC) [11] of 0.6 seconds serves as a criticality indicator
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Results — Red Light Violation (RLV)

« RLV occur in every lane of the intersection

* RLV lasting multiple seconds can result in critical
interactions

 RLV observed: 7.4 seconds
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Results — Unusual Weather Conditions

» Scenarios can be differentiated based on
environmental conditions
* Air/surface temperature
» Surface grip
« Rain/snow/halil intensity
» Water/snowl/ice layer thickness
* Visibility
» Solar radiation
» CO gas concentration
» Fine particle mass concentration

» The current dataset contains data from foggy
days (see image)
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Results — Unusual Weather Conditions

« Left turn in foggy conditions
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Conclusion & Outlook

Research questions:

1. How can we extract CC from real-world trajectory data?
« Combination of data from multiple sources
 Application of outlier detection methods and SMoS

2. What insights can we gain from these CC?
« Understanding the manifold and unpredictable nature of corner cases
* Necessity for continuous 24/7 analysis using a ring buffer

Next Steps:

« Simulating scenarios incorporating weather conditions and traffic lights
« Utilizing the CC database to test an automated driving function for urban traffic
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Thank you for your attention!
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