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criticality (of a traffic situation) is the combined risk of the involved actors when the

situation is continued

main goal: gain knowledge on the open context w.r.t. the emergence of criticality and

its conditionsĄ structuring of the operational domain

identification of influencing factors associated with increased criticality

Ą criticality phenomena

improve understanding of criticality phenomena by analysis of

underlying causal relationsĄ derivation of target behavior

abstraction leads to classification of scenarios

Ą contribution to scenario-based verification & validation

tools employed for criticality analysis:

ontologies, criticality metrics, simulation

acquisition & management of knowledge and data

statistical analysis, machine learning, causal inference
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Criticality Analysis in VVM
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use case Ăurban intersectionñ



Criticality Analysis ïthe Basic Concept
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Assumptions: 

set of criticality phenomena is limited and manageable  Ą finiteness (of artefacts)

relevant phenomena leave traces in growing data basis Ą completeness (of artefacts)
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Criticality Analysis ïDetailed Flowchart

Å Method Branchïidentification of criticality 

phenomena, modeling of causal relations, 

plausibilization of hypotheses, criticality 

metrics

Å Scenario Branch ïuse scenarios as the 

ósubstrateô of the criticality analysis, a 

means for structuring processes and 

description of reality

Å Information Branch ïknowledge and 

data management for the criticality 

analysis, ontologies.

Poster: Identification and Analysis 

of Criticality Phenomena within

the GIDAS Database
Poster: Modeling and 

Analysis of Causal Relations

Stream 1: Criticality 

Metrics: Introduction and 

their Use in Practice

Stream 1: Ontologies for the 

Formalization, Recognition, 

and Analysis of Criticality

Poster: Structuring the 

Scenario Space using 

Abstract Scenarios
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Example: the Criticality Phenomenon āOcclusionó

15./16.03.2022 | VVM Mid-Term Presentation | Christian Neurohr

identify the criticality phenomen āocclusionó (e.g. via expert knowledge)

find adequate level of abstraction and interesting concretizations

use ontological representation to organize knowledge

gather empirical evidence for the relevance of āocclusionó

searching the GIDAS database yields

ȟϷaccidents associated with āocclusionó

strong indication that Ăocclusionñ is a relevant phenomenon in non-automated traffic



Estimation of Relevance for Criticality Phenomena

ü analysis of GIDAS accident database,

ü for relevant VVMethods subsetἚ

accidents Ăcasesñ in urban areas involving

a passenger car

ü Analysis of each case regarding the

presence of 116 criticality phenomena

identifiable in the database
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ü for each phenomenon, obtain absolute and

relative frequencies of occurence

ü ranking phenomena according to frequency

allows estimation of relevance

ü interesting cases appear as combinations of

criticality phenomena
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use causal graphs to model assumptions

about the underlying causal relations of

criticality phenomena

incorporate criticality metrics as to make the

impact of phenomena measureable

acquire data that enable the computation of

the causal effect of the phenomenon on 

measured criticality, using either

real-world data or

synthetic data (simulation)

iterative abstraction & refinement of causal

assumptions during plausibilisation of the

causal relation
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From Association to Causality:

Causal Effect Analysis of Criticality Phenomena
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Figure: causal graph for evaluating the causal effect

of Ăocclusionñ on the criticality metricὥ ȟ ὩὫέȢ


