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Introduction 

• The group was created to focus on how to derive measurable criteria based on 
Functional Requirements and Detailed Provisions as per the FRAV Document 5

• Two proposals were considered as a foundation for the group: 
• “FRAV-26-07 (Germany) Vision for FRAV Final Steps” with a focus on “The ADS shall drive 

safely” 

• “FRAV-27-06 (UK) Rules of Road” focusing on “The ADS shall comply with road traffic rules” 
and “interact safely with other road users”

• The group grew in number of attendees, including Contracting Parties and 
Industry representatives (18 participants)

• The group meets on a weekly basis virtually

https://wiki.unece.org/download/attachments/158236734/FRAV-26-07.pdf?api=v2
https://wiki.unece.org/download/attachments/161841375/FRAV-27-06.pdf?api=v2
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Objectives and Assumptions

• Provide a guideline to FRAV on how to derive measurable / verifiable criteria

• Considering how different safety models could be applied in the process
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Literature Review
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Literature Review

• The review needs to be completed taking into account other models (e.g. Intel-
RSS, NVIDIA-SFF, Motional-Rulebook, …) 

• Safety models may be based on assumptions about behaviour of other road users 
(e.g. IEEE P2846) 

• Some models focus on conflict avoidance (e.g., by maintaining a safety envelope 
based on reasonable assumptions); others focus on collision avoidance (critical) 
situations

• Collision avoidance models most relevant when ORU behaves outside the 
assumed behaviour and ego vehicle must respond

• By braking or,

• By applying an evasive manoeuvre
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Safety Models analysis

• Safety Models represent a guidance to support the definition of ADS performance
• They should not prescribe evasive manoeuvres and/or braking performance for collisions 

avoidance
• They have intrinsic limitations (e.g. assumptions of ORUs, valid only for those scenarios they aim 

to address, …)
• They may be used to define the boundary between preventability and unpreventability 

• Safety Models values (assumptions) are ODD specific
• Whereas behaviour competencies may be ODD agnostic (e.g. braking at a stop sign, turn, …)
• Some parametrization are ODD specific 

• The group aims to develop an approach to derive measurable/ verifiable criteria and not 
prescriptive requirements 
• An ODD-based approach could be considered to derive measurable Safety Requirements 
• A Rules of Road approach considered for compliance with Road Traffic Rules requirements
• No pre-determined safety models and parametrization should be mandated
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Summary

• Functional requirements as per FRAV D5 can be expanded where harmonisation 
is possible (e.g. verifiable criteria that are common) 

• Defining conditions applicable to the specific ADS
• ODD description & analysis

• Requirements for the specific application derived from the ODD based framework 
approach 
• Scenario generation based on ODD
• Assumptions for nominal situations based on possible ORUs behaviour
• Verifiable ranges / coverage (VMAD)
• Edge cases based on unexpected ORUs behaviour

• Safety Models 
• ODD-independent but assumption ODD specific
• Used to compare ADS performance in edge-cases scenarios
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Flowchart
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Next Steps

• Consider the ODD-Based Framework Approach as foundation to develop a 
methodology to derive measurable criteria 

• The approach includes elements of safe driving and compliance with traffic laws 

• Safety models could be included in an Annex as tools to support the derivation of 
metrics for the AV certification
• Preventability vs Unpreventability evelope
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Back-up
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Driving Analysis
• It aims to address ORU/Objects safety by ensuring that ADS will respond appropriately to roadway objects

• Detectable properties to differentiate and classify ORU and relevant objects

• OEDR-based detection, recognition, and classification
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OEDR Analysis : Behaviour Competency Identification
• ADS safety recommendations for interactions with subsets of ORU

• Behaviour competences that can be applied to the events characterizing the ODD to ensure compliance 
with the applicable regulatory and legal requirements
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Safety Models 

Verifiable Criteria

• Propose multiple modeling methodologies. (safety envelopes, scenario-based, driver modeling, 

technology state-of-the-art, etc.)

• Compare ADS performance against benchmarks for expected behavior (e.g., ADS performance vs 

model performance) 

• Address collision-avoidance/crash-mitigation boundaries

• Global requirements with verifiable criteria established via an ODD-based approach

• DDT performance requirements will not be prescriptive

• Approach allows for local constraints and parameters

• Performance acceptable if satisfies model expectation

• Example for Lane-Keeping in FRAV-25-11

https://wiki.unece.org/download/attachments/155975884/FRAV-25-11.xlsx?api=v2

