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NEW STAKES FOR NUMERICAL MODELING
SIMULATION OF CYBBENSICAL SYSTEMS



Agenda

AFrom mechanical products to Cyberphysical systems
Alncrease of complexity : systems, organization
AEvolution of validation/certification context

ANew needs for Hi Fidelity modelling

ABridge to file the gap between MBSE and numerical modeli
A New actors
A New process
A New tools
A New communication : MIC

Chalenges

Opportunities



Automotive industry : autonomous driving
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“They shouldn’t allow humans to drive!”
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Cyberphysical systems

A Cyberphysicasystem(CP$is aComputer systenm which amechanismis
controlled or monitored by computebpasedalgorithms.

Computation

Cyber : Computation, communication, and control that are discrete, logical, and
switched.

Physical : Natural and human-made systems governed by the laws of physics
and operating in continuous time.

Cyber-Physical Systems (CPS) : Systems in which the cyber and physical
systems are tightly integrated at all scales and levels

Connections between parts increase
A Physical phenomena
A Control (sensor/ECU/actuators)

A Communication (between control units) _




Certification (ex : Automotive industry )
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A Validation and certification of vehicle tend to be extended to numerous situations

Evaluation of the customer car for its personal usage

Worst case @

common All cases

realistic Real use

Random evaluation
=>direct rating

>

Normative physical test
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Automotive industry : personal usage

Validation Plan

numerical simulation




Simulation platform forAutonomousvehicle

Model I ,
In the Software icle, Infrastructur
Loop | Inthe e
Loop Hardwarel
In the . .
Loop Driver in
the loop |
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(Partie Simulink)




A complexassemblyf models

Mechanical systems

Y Need to assemble higidelity model
Y Accuracymustbe equalto physicakests



