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Introduction

Part of the ISO 3450x series.

Strong link with SOTIF (ISO 21448) - safety 

of the intended functionality

ISO 34502 is conformant with SOTIF and adds 
specificity to its content, by incorporating a 
scenario-based safety evaluation process.
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Product development process for automated driving systems with Level 3 and above 
defined in ISO/SAE PAS 22736.

The main target of the norm is an ADS system that operates on motorways.

Its evaluation process that identifies risk factors and related critical scenarios that 
affect the intended functionality.

ISO 34502 does not address safety-related issues involving 

• misuse

• human machine interface 

• and cybersecurity.

ISO 34502 Introduction
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ISO 34502 Introduction

Testing strategies that are sufficient for testing ADAS become insufficient for verifying and 
validating ADS. 

The current Safety of the Intended Functionality (SOTIF) standard (ISO 21448) 
establishes scenario-based testing as state-of-the-art to test highly automated 
ADAS/ADS.

A scenario is the basis for a test case definition  in the scenario-based testing approach - it 
describes the environment of a vehicle, including the road infrastructure, actors, and other 
conditions. 

A scenario is hazardous if it contains triggering conditions turning functional insufficiencies of the 
SUT into hazardous behavior potentially causing harm.
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Efforts related to scenario selection
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Lots of Data from NHTSA
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Some definitions from SOTIF
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3450x standard family

Standard title Scope

ISO 34501:2022 Road vehicles —
Test scenarios for automated
driving systems — Vocabulary

defines terms in the context of test scenarios for automated driving
systems (ADS).

ISO 34502:2022 Road vehicles —
Test scenarios for automated
driving systems — Scenario based
safety evaluation framework

provides guidance for a scenario-based safety evaluation framework for 
automated driving systems (ADSs). The framework elaborates a scenario-
based safety evaluation process including identification of trigger 
conditions and hazards.
. 

ISO 34503:2023 Road Vehicles —
Test scenarios for automated
driving systems — Specification for 
operational design domain

specifies the requirements for the hierarchical taxonomy for specifying
operating conditions which enable the definition of an operational design 
domain (ODD) of an ADS. It also specifies requirements for the definition
format of an ODD using the taxonomy. 

ISO 34504:2024 Road vehicles —
Test scenarios for automated
driving systems — Scenario 
categorization

defines an approach for the categorization of scenarios by providing tags 
that carry information about the scenarios (qualitative and/or 
quantitatively).

ISO/DIS 34505: XXXX Road vehicles
— Test scenarios for automated
driving systems — Scenario 
evaluation and test case generation

defines a methodology to evaluate scenarios and provides a procedure 
extending test scenarios to test cases for a given function in a traceable
way based on the testability. This Document also defines necessary
characteristics of a test case that include but are not limited to unified
identifier, test objective, inputs, steps, platform and expected results.
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Stepwise process

Evaluation Process Step Expected output

4.1 Integration into the overall development process: how the framework 
integrates into existing product development process.

4.2 Safety test objectives: specification of test objectives that the system 
needs to fulfil.

Safety test objectives

4.3 Specification of the relevant scenario space: how the relevant
scenario space is defined.

Specification of the relevant scenario space

4.4 Derivation of critical scenarios based on risk factors: how to define a 
set of critical scenarios from which a set of test scenarios are derived.

Set of critical scenarios

4.5 Derivation of test scenarios based on covering the relevant scenario 
space: identification of critical scenarios to potentially be tested

Set of test scenarios

4.6 Derivation of concrete test scenarios and test scenario allocation: 
how test scenarios are generated and allocated to different testing 
platforms

Set of concrete test scenarios
Test allocation report
Report of the fulfilment of the capability 
requirements for qualification of used platforms

4.7 Test execution: requirements that need to be fulfilled while running 
test scenarios

Results report for each test scenario

4.8 Safety evaluation: how the test results are evaluated to achieve an 
overall result

Safety evaluation report
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Three stage process 
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34502 Tasks

ISO 26262
34502
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The criticality analysis is a key tool within ISO 34502 and its methodology is 

designed to reveal the causes of criticality occurring in traffic situations. 

To this end the traffic system itself is studied by identifying phenomena (e.g. 

observable concrete influence factors) related to an increase in criticality, when 

the traffic situation is continued. 

These criticality phenomena correspond to 

the risk factors relevant for ADS. 

Criticality of a traffic situation denotes the 

combined risk of the involved actors to 

suffer any harm caused by the traffic.

Criticality Analysis 
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Criticality Analysis to derive and 
structure scenarios
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Criticality Analysis: Method Branch

• Pick a criticality phenomenon

• Improve understanding of underlying causal

relation of phenomenon (through plausibilization)

• Goto next phenomenon – convergence of the 

number of identified criticality phenonmena to the 

number of existing criticality phenomena
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Criticality Analysis: Information Branch

It’s basically about Knowledge Acquisition and 

Management to support the method branch

(key element: criticality metrics, i.e. quantification of 

the criticality of a traffic situation or scenario)
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Criticality Analysis: Scenario Branch

It’s basically about Scenario Representation
• Scenario Classification: equivalence classes to obtain

• Definition of done wrt covering the scenario space

• Input on where to look for new phenomena

• Scenario Instantiation: derivation of concrete instances of 

representatives of a scenario class 

• Scenario Catalogization: scenario catalogue
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From logical to concrete
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Substantial informative contents in 
the annexes...

60 of 80 pages of the norm...
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Annex A

Risk factors and their corresponding critical scenarios are decomposed and logically 

structured in accordance with the physics of the ADS, then it is possible to provide a global 
coverage of all the reasonably foreseeable safety-relevant root causes for a given DDT.
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Perception related critical scenarios
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Perception related critical scenarios



2025 FALCINI LAMI 22

Traffic related critical scenarios
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Vehicle related critical scenarios
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Test platforms

Tool qualification required.
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Database support
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Divide et impera
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Evaluation
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Risk evaluation
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Unknown ...
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Parameter range analysis
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Thanks for the attention

Fabio Falcini

fabio.falcini67@gmail.com

Giuseppe Lami

giuseppe.lami@cnr.it
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