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Motivation

Automated driving in complex urban ' No approval of highway pilot functions on
intersections highways

International standards and regulations for automated driving safety assessment
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Scenario-based testing approach
Highway domain:

Naturalistic
driving data

Parameter Scenario
extraction detection
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Approaches for test-case generation

Combinatorics:

* n-wise combination of each parameter
= 102 =100 test-cases

ﬁ Large number of test-cases

ﬁ Parameter dependencies are not considered

Data-driven approach for test-case
generation incorporating Safety

Relevance and Realistic Parameter

\Combinations
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Dataset for methodology development

TIAMO: Test Vehicle for Intelligent Automation and Monitoring Systems / \
Raw dataset

N A

« Highway data recorded with testing vehicle
» 1 IAMO*

« 18.500 km on German highways with no
automation

K Naturalistic driving behaviour /

@ \

Scenario database

» Detection of 834 ,slower* cut-in
from right scenarios
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Modelling of the Cut-In Scenario
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Global vs. Scenario-based Parameter Distributions

« Distribution of all mean decelerations from

 Distribution of all mean decelerations from all braking maneuvers (global)

Global 5th percentile VS Scenario-based 5th percentile
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Global vs. Scenario-based Parameters

Scenario-
based
parameter
extraction

Global
parameter
extraction
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Research hypothesis:

« Scenario-based parameter distributions must be used

- when adependency to other parameters is found
Parameter values occured in reality

More realistic test-cas- -
» Globally extracted distributions are allowed for

iIndependent parameters

Increased coverage of parameter space
More critical test-cases
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Demand for Consideration of Parameter Dependencies
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Methodology for Calculating Linear Parameter Dependencies
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Results from Prototypical Application on Highway Dataset
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Implications for Test-Case Generation
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Conclusion and Outlook
Test-case generation: Parametrization of quantitative test-cases

Methodology for calculating
can be derived

Extendable towards other operational domains or towards including further

influences (e.g. road geometry, perception)

Application on large radar dataset to generate representative test-cases

* Only linear dependency is regarded - Extension to include
» Strong impact of classes division - Demand for for
test-cases
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