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Criticality Metrics

• Established measures of 
danger for traffic situations
• Can be used to make 

inferences or decisions 
regarding a situation
• Criticality Metric 

applicability is situation-
specific
• Criticality Metric formulas 

are model- and situation-
specific



Critical Metrics Applied to TSCs

• TSCs depict an abstract traffic 
scenario that can represent an 
infinite number of concrete 
evolutions

• Can pair a TSC with criticality 
metric equations for ego

• Infinite number of potential 
criticality outcomes for one 
TSC
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Criticality Metrics applied to 
WM-Bounded TSCs

1.67s < TTC ≤ 2.5s

360 < CI ≤ 540



Criticality Metric Limitations

• Criticality Metric 
applicability is situation-
specific
• Criticality Metric formulas 

are model- and situation-
specific
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Criticality Metric Limitations (contd.)
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• Hillenbrand et al 2006 required deceleration (areq) & Time 
To Touch (TTT) example for an intersection collision



Criticality Metric Abstraction

• Based on actor trajectories
• Collision relation identifies 

collisions between two trajectories 
at collision time tc



Criticality Metric Abstraction (contd.)

• Define additional operations 
for trajectories in order to 
build expressions
• Can specify model- and 

situation-independent 
formulas for Criticality 
Metrics
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Criticality Metric Abstraction (contd.)



Abstract Critical Metrics 
Applied to TSCs



Abstract Critical Metrics
Applied to TSCs (contd.)
• Applicability of a critical 

metric is inherent in the 
output of its formula
• Details/Realized motion 

model can be specified 
later



Abstract Maneuver Classes for TSCs
• Represent any ‘possible’ instance of a trajectory of a 

particular class
• If used in TSCs, could calculate minima, maxima of 

criticality of trajectories of a particular class



Graphical Use of Abstract Maneuver 
Classes in TSCs
• Can explicitly specify the intentions of actors
• Can use in predicates to specify possible responses to a 

situation and the associated criticality



Graphical Use of Abstract Maneuver 
Classes in TSCs (contd.)
• Can use existence of additional possible move classes as a 

basis for comparing the criticality of different traffic scenarios
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