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ELECTRIQUE 4.0 Positionnement EE4.0

Le projet s’inscrit dans l'axe 3 intégration systeme, gestion de l'énergie et
stockage

- Ouverture thématique vers:
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»les sciences humaines et sociales (Economie, acceptabilité de nouveaux usages...)
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GHG of University of Lille in 2020
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CUMIN: Campus of University with Mobility based on Innovation
and carbon Neutrality (interdisciplinary program of Univ. Lille)
EVE (Electric Vehicle — energy consumption Estimation)

C0O2 equivalent

Context (1/2)
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SARA (Social Acceptance of electric vehicles in Restricted Areas)
DILAN (Drive-In-the-Loop applications for New electrified vehicles)

Etc.
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Context (2/2)

CUMIN-EVE: including testing of new component for e-vehicles (Power Hardware-In-the-Loop)

Testing \ : )( Vehicle Driver testing driving
0 interfaCEJfformat'on model odel cycle

strong approximation!
CUMIN-SARA/DILAN: including survey on e-mobility and try of Nissan Leaf

72 drivers
same vehicle

same trip Socio-behavioural aspects (...)

same period _
Technical aspects

(2 months) D -
Variation in terms of energy Impact of the@_, difficult

consumption of 21% act of drivers? to identify
4

Long time!

Not presented today!
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Include the Driver in the testing Loop?
* Interest for multiply the driving tests?
« Interest for separate impacts of traffic and driver?
* Interest for testing components with the drivers’ variations?

C N C N
h
Testing T _ Vehicle > Driving :
interface Eformatloz( model J( interface

How to develop such a complex multi-objective testing facility?
How to select drivers and driving cycles ?
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el Power HIL testing of a battery

Real-time vehicle simulation (Typhoon HIL)
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Vehicle model
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Vehicle / L l
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Driver model
PI corrector

Visual interface

Vibratory acoustic

Driver-In-the-Loop

Vehicle model
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Driver model
Complex method

Vehicle @ /,7 l | / Vehicle /
control /L7 / Vit HMM | control

Vehicle model

Y

Real driver with
human/machine interface

__________________________________

Cockpit interface
(Hyundai dashboard)

Kinesthetic interface
(force feedback steering wheel)

Sound interface

Motion interface
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Coupling:
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Power interface (Cinergia)

Typhoon ECU (safety management)
dSPACE ECU (real-time simulation
SCANEeR (real-time visual interface)
Driving simulator

Vehicle model

Module
battery

Emulation interface

+ Typhoon

Simulink version l

dSPACE
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of the vehicle)

Supervisor PC
+ Vehicle Settings
+ C++ Plugin
+ Python Script
l + MICE Script
SCANeR PN

AVSIMULATION

Modeéle du chéssis (partie 2)

( Reference and simulated \
140 vehicle speed [km/h]
70
\o Temps (s) 1800)
Driver




ENERGIE - :
ELECTRIQUE 4.0 Conclusion

» Development of the Driver-in-the-Loop set-up

« coupling with a Power HIL testing

« coupling different software and hardware parts (thanks to EMR formalism)
« Standard field bus to excahnge dare (CAN/modbus)

 First validations

» Perspectives

« validation of the other interfaces of the driving simulator
 Validation of the user perception compared to the real vehicle
« Testing new components with various drivers

* Recording more driving tests for CUMIN (CUMIN-SARA)

« Comparison with other HIL method (CRITT-M2A)

« Extension to meteorologic conditions (batterie conditioning)

10
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QUESTIONS ?





