
NEW STAKES FOR NUMERICAL MODELING AND 
SIMULATION OF CYBER-PHYSICAL SYSTEMS
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Agenda

ÅFrom mechanical products to Cyberphysical systems

ÅIncrease of complexity : systems, organization

ÅEvolution of validation/certification context 

ÅNew needs for Hi Fidelity modelling

ÅBridge to file the gap between MBSE and numerical modeling
ÅNew actors
ÅNew process 
ÅNew tools
ÅNew communication : MIC
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Validation
1-Sensing 2- Cognition 3 - Decision 4- Actuation

Automotive industry : autonomous driving



Cyberphysical systems

ACyberphysicalsystem(CPS) is aComputer systemin which amechanismis 
controlled or monitored by computer-basedalgorithms.
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Connections  between parts increase :
ÅPhysical phenomena
ÅControl (sensor/ECU/actuators)
ÅCommunication (between control units) Complexity!



Certification (ex : Automotive industry ) 

ÅwƻōǳǎǘƴŜǎǎ ƻŦ ŎǊƛǘƛŎŀƭ ǇŜǊŦƻǊƳŀƴŎŜǎ ŀǎ ǎŀŦŜǘȅΣ ŦǳŜƭ ŎƻƴǎǳƳǇǘƛƻƴΣΧ

ÅValidation and certification of vehicle tend to be extended to numerous situations

Worst case 

Cycle 

Normative physical test 
=>reproductible

All cases

Real use

Random evaluation
=>direct  rating

Evaluation of the customer car for its personal usage

rare common

artificial realistic

In laboratory On open road



Automotive industry : personal usage

Personal usage

Context of usage =Scenario Specific vehicle configuration = Diversity

Validation Planϵ
numerical simulation ϵ



Model
In the 
Loop

Software
In the 
Loop Hardware

In the 
Loop

Driver in 
the loop

Simulation platform for Autonomousvehicle



Driverenvironment

ADAS control

Mechanical systems

Sensors

Actuators

radar

A complexassemblyof models

�Ÿ Need to assemble high fidelity model

�Ÿ Accuracymust beequalto physicaltests


