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 The release of automated vehicles requires a 
rigorous Safety Argumentation.

 The VVMethods Safety Argumentation is structured as 
a hierarchy of claims substantiated by sub-claims.

 How to derive the reasoning for edge cases?
 Edge cases appear as combinations of 

influencing factors, called criticality phenomena
(CP), which are analyzed regarding their
 relevance
 safety impact

within the context of the operational domain (OD) & 
driving task.

 Claim (of the Criticality Analysis): we identified
and analyzed the relevant CP in the OD.
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Criticality Analysis – Basic Concept
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Example: the criticality phenomen „occlusion“

 identify the criticality phenomen „occlusion“

 find adequate level of abstraction and relevant concretizations

 use ontological representation to formalize knowledge

 check available data basis for empirical evidence whether the phenomenon is relevant

 searching the GIDAS database yields

 𝐍 = 𝟏𝟐𝟑𝟗𝟒 accidents in urban areas involving a passenger car

 𝟐𝟕𝟎𝟏 ≈ 𝟐𝟏, 𝟕𝟗% are associated with „occlusion“

 strong indication that „occlusion“ is a relevant phenomenon
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Relevance Estimation for Criticality Phenomena

 Analysis of GIDAS accident database:

 Relevant subset of accidents for VVMethods: N = 12394

accidents „cases“

 Analysis of each case regarding the presence of 116 (out of 166) 

criticality phenomena
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 For each criticality phenomenon identifiable in 

GIDAS, obtain absolute and relative incidences in 

the database

 Ranking phenomena according to incidences in 

GIDAS allows estimation of relevance

 Edge cases appear as combinations of criticality

phenomena



Causal Analysis of the Safety Impact of Criticality Phenomena

 use causal graphs to represent hypotheses
about the underlying causal relation of
phenomena
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 Incorporate criticality metrics as to make the
safety impact of phenomena measureable

 Collect evidences for causal relations using
 real-world data
 synthetic data (simulation)

 iterative abstraction & refinement within
plausibilisation to improve causal relation



Summary
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How does VVMethods deal with edge cases?

 Criticality Analysis:
 identification of criticality phenomena (CP) and estimation of 

relevance
 causal analysis of CP regarding their Safety Impact
 edge cases appear as combinations of CP (workshop discussion!)

 Safety Argumentation is the KEY!
 hierarchy of claims and sub-claims enables rigorous reasoning for 

the release of AVs
 artefacts of the Criticality Analysis appear as claims and sub-claims 

in the Safety Argumentation



Thank you for your attention!
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