HiDrive
FINAL EVENT

I 25 NOVEMBER 2025

TOPIC #2:
EFFECTS AND IMPACT ASSESSMENT
DRIVING SCENARIO DATABASE (DSDB)

Marcel Sonntag | ika

I iEffects and Impact Assessment



Hi-Drive Driving Scenario Database (DSDB)

» Detailed time series data enriched by tags per scenario
y1

Edge Case

Corner Case

» Regular driving scenario instances and edge cases S W %

—'S
> Filtering, viewing, and analysing data @ .c. ilin

> Export for different uses m E.\ »ﬁ

Hi'ﬂl'ive Hi-Drive Final Event | AutoWorld Brussels - 25 November 2025 2




The Hi-Drive Driving Scenario Concept

» The main purpose is to fulfil the needs of pilot data
evaluation and impact assessment

» The 6-layer model by Scholtes et al. (2021)
was used as a reference

— Layer 4 (dynamic objects) defines the
36 distinct driving scenarios

— The other layers define situational variables
(tags) to further specify the
driving scenario instances

https://zenodo.org/record/8207762

References:

1/ Scholtes, M. et al. (2021). 6-Layer Model for a Structured Description and Categorization of Urban Traffic and Environment.

IEEE Access, 9, 59131-59147. https://doi.org/10.1109/access.2021.3072739
2/ illustration taken from Weber, H. et al. (2023). Holistic Driving Scenario Concept for Urban Traffic. 2023 IEEE Intelligent
Vehicles Symposium (IV), Anchorage, AK, USA, 2023, pp. 1-8. https://doi.org/10.1109/1V55152.2023.10186385
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The ego vehicle is following a lane
and is approaching a laterally
moving object at a road section
that is not near a crossing.
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Rear-End nrear_en i and another object is doing a cut-
Conflict in that results in a rear-end
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Edge Cases in Hi-Drive — Definition and Approaches

What is an Edge Case?

"An Edge Case (s a driving scenario instance
that is novel or rare but still requires
specific design attention for it to be dealt
with by the AV in a reasonable and safe way.
The quantification of “rare” is relative and
generally refers to situations or conditions
that will occur often enough in a full-scale
deployed fleet to be a problem.”

(Adapted from Koopman et al.,, 2019)

The term “Corner Case” is often used
as a synonym!

References: Rahmani, S. et al., “A Systematic Review of Edge Case Detection in
Automated Driving: Methods, Challenges and Future Directions”, arXiv preprint:
arXiv:2410.08491, 2024

HiDrive

How to derive Edge Cases?

/ Trajectory-based

Surrogate Measures

/ Perception-based

Generative Methods

Confidence Score Probability Estimation

Data-driven

Feature Extraction Machine Learning

Other Methods

Challenging tests

il

\
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Edge case detection methods
1

Knowledge-driven

[1
S

Multiple approaches identified in extensive literature survey
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Driving Scenario and Edge Case Framework

Challenges
“We will probably not achieve one understanding of edge cases as there are different use cases and systems.”
» The data engineering toolchain needed to host different approaches on how to get to potential edge cases

Data Engineering Framework

Driving Performance Data
Scenarios Indicators Aggregation

Edge Case Framework

Edge Case Edge Case Edge Case
Approach 1 Approach 2 Approach 3

CDF Data

5 =

External Data

Driving

Scenarios
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Edge Cases in Hi-Drive — Edge Case Derivation

Different EC approaches being developed

» Outlier detection (statistics and anomaly detection)
Safety critical situations by metrics + accidents
Manually labelled edge cases
Unusual objects

System limits

vV v.v. v Vv

Mismatch of planned and actual trajectory

Utilization of external data
» TASC
» GIDAS
» levelXdata
» Open datasets
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Potential Edge Cases for Urban Driving (1/2)

HiDrive L - e = HiDrive
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Potential Edge Cases for Urban Driving (2/2)

HiDrive HiDrive
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Potential Edge Cases for Motorway(-like) Driving (1/2)

HiDrive HiDrive

ReiVelSpeed|kph|: 26.34

HiDrive B Hidrive

ReiVelspeed{kph|: 1528
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Other Potential Edge Cases from Hi-Drive Driving Data

Which Edge Cases
would you expect

\wh

f HAF

LIvER

HiDrive

HiDrive
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Potential Edge Cases from External Data - exiD Dataset

HiDrive




Potential Edge Cases from External Data — TASC Accident Data

® ego ® vehicle
® ped/ bike ® other
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DSDB - Public Landing Page

= M Hi-Drive Driving Scenario Database Log In Register

Hi-Drive Driving Scenario and Edge Case Database (DSDB) Sign Up

The DSDB provides driving scenario instances collected within the Hi-Drive operations, complemented by external data sources. The developed driving scenario concept is publibly available. Already have an account? Then please sign in

Driving scenario instances of particular interest, especially edge cases, are also publicly available. Access requires creating an account here.

Email

The DSDB APl is based on the HESI format defined in the project. The API specification is available here.
In case of requests, please contact Mr. Marcel Sonntag (marcel.sonntag@ika.rwth-aachen.de). For further information about the Hi-Drive project, please visit the project website.
The authors would like to thank all partners within the Hi-Drive project for their cooperation and valuable contribution. This project has received funding from the European Union's Horizon 2020 research Username
and innovation programme under grant agreement No 101006664.
The sole responsibility of this publication lies with the authors. Neither the European Commission nor CINEA — in its capacity of Granting Authority — can be made responsible for any use that may be
made of the information this document contains.

Password

Legal Information / Impressum

Password (again)

Sign Up

A part of the DSDB, especially Edge Cases are publicly available!

- -
H' ﬂr, ve Supported by ﬁ

Designing Automation

- 5

SignIn Sign Up
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Driving Scenario Database Frontend — Scenario Assessment

Ego Vehicle Dynamics oM a=

28.0000000

21.0000000 \

14.0000000

7.0000000

0.0000000

ity

1y, \\\H\\\\\\\
K r—
® ego ® vehicle
® ped/bike ® other

-7.0000000

0.000 1.190 2.380 3.570 4.760 5.950 7.140 8.330 9.520 10.710 11.900

Edge Case Tags . velocity ay | | yaw_rate
e Type: SAFETY METRICS .velomty . 2 ax | heading_angle
o Criterion: srs_L3Pilot.ForwardIncident.1.2, srs_SHRP2.LongAccBelow3_freeway,
« Description: This potential edge case was detected automatically. The following triggers led to being considered as

potential edge case: Forward THW < 0.5s and v>20km/h, SHRP2 longitudinal acceleration < -3 m/s*2 on motorway,

Tags overview and top view visualization for Detailed configurable plots of

quick assessment of driving scenario instance ego vehicle dynamics and object data

Visit us in the exhibition space!
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Conclusion

» A driving scenario database was built in
Hi-Drive to further utilize the operations data

» Edge cases are rare driving scenario instances
of particular interest

» They are by definition very diverse

= Multiple approaches should be applied
to derive them

» Collection of edge cases using complementary approaches
as joint effort

= Hi-Drive is just a start!

» Check out the DSDB

HiDrive

HiDrive

~Hidrive

HiDrive &

Hidrive 4 & HiDrive
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