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Context

Issues & challenges
 Statement
1. High Safety performance assigned to AV

2. Conventional validation methods are insufficient

3. Use of additional solutions to ensure safety validation
 Ensure a "Safety of the Intended Functionality": PAS 21448 SOTIF

• Setting up rules for the proper operation of the vehicle and the interaction

with the driver and systematic use of (massive) simulation

 Scientific issue of the thesis
How to ensure the validation by simulation of the safety of the AV with
regard to its performance limitations?
For PSA, contribution to the AV safety demonstration.

Scientific approach

State of the art

Contribution to the specification and demonstration of autonomous vehicle

safety, based on situations and usage scenarios and their probabilistic assessment

Standard vehicle engineering 

 The driver is responsible of the

control of the vehicle

 Validation of the safety

requirements (related to critical

Hazardous Events)

Specification of key concepts for scenario generation
 Input for generation: Concept of “Situation”, Identification of

entities of the operational environment and their parameters,

Behaviours of the AV and the other road users

 Key concepts proposals: Situation, Scenario, Event and
Action

 Events identification and deviation concept
 Integration of factors that impact AV performances (incl. Safety issues)

 Use of HAZOP (HAZard and OPerability analysis)

Generation specification
Overview of the generation methodology

Conceptual model
 Use of an MBSE methodology (Harmony-SE, SysML)

Perspectives: Safety analysis of scenarios, their
probabilistic assessment and coverage
 Definition of the criticality of a scenario

 Probabilistic assessment of the criticality of a scenario (Uncertainty

consideration)

 Over-sampling of critical scenarios during generation and statistical coverage

evaluation

Autonomous vehicle (AV) engineering

 Driver out of the loop of decision

 Vehicle control responsibility (total or 

partial) to the manufacturer

 Demonstration of safety performance at 

least equal to those of the human 

State of the art on AV 

technologies and functions 
  State of the art on AV safety

1.State the art

2.Modelling of situations 

and usage scenarios

3.Consideration of deviations 

in operational situations and 

specification of a scenario 

generator motor 

Specification of 

concepts: scene, 

situation, 

scenario, action, 

event 

Method for 

identifying and 

generating 

scenarios 

4.Development of a safety 

assessment metric 

consistent with the safety 

specification of each class 

of situations and scenarios 

5.Oversample critical 

situations and evaluate the 

final static coverage of the 

generation

 6. Writing of the 

thesis thesis

ISO 26262 
vs 

ISO/PAS 21448 SOTIF

AV architecture 
&

Technological issues
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