HiPEAC 2020 Conference CERBER

22 January 2020 - Bologna

European Union funding
for Research & Innovation

I Horizon 2020

CERBERO

(Cross-layer modEl-based fRamework for multi-oBjective dEsign of Reconfigurable systems in
unceRtain hybRid envirOnments)

SMART TRAVELLING USE CASE

TNO: Joost Adriaanse, Andreea Balau, Coen van Leeuwen, Toon Albers, Erik Hoedemaekers
S&T: Edo Loenen, Pablo Mufioz, Bas Pijnacker Hordijk, Leo Breebaart
CRF: Antonella Toffetti, Giovanni Turi, Francesco Palma, Daniela Bertolino, Andrea Ghiro, Paolo Denti, Enrica Valente, Alessandro Petrera
Abinsula: Katiuscia Zedda, Giuseppe Meloni, Paolo Tanzi

son 3 FC/\I = 5[&]1: TNO

Smart Travelling Use Case 1

http://www.cerbero-h2020.eu/



Horizon 2020
European Union funding
for Research & Innovation

CERBERO Goals

Main project goals of having the CERBERO Smart
Travelling use for Electric Vehicles case are:

- Validate CERBERO methodology for
development of multi-objective adaptive CPS

- Improve toolset of CERBERO tool-chain for
development of multi-objective adaptive CPS

- Validate developed KPI based adaptation loop
on system and system-of-system levels

- Validate benefits for involved companies
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CRF (Research Center of FCA) Goals

Extend the SCANeR™ based high end immersive
driving simulator of CRF for Electric Vehicle
simulation with:

- New features for EV, based on real user needs

- Use realistic battery and motor models and
user interface in the simulator

- Flexible framework for support of new
functionalities and scenarios

- Use real maps of Turin and surroundings for
test scenarios
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Use case development

Steps in the development of the use case:

Collect user needs via EV focus group
sessions (held in 2017 in IT and NL)

Build driving scenarios with situations
requiring adaptation (initiated by internal,
human and external triggers)

Extend relevant tools form the CERBERO
tool set to support the use case

Integrate the CERBERO tools in the CRF
driving simulator

Smart Travelling Use Case




Horizon 2020 CERBER
I European Union funding
for Research & Innovation

Skeleton of CERBERO tools for Smart Travelling use case

Electric
Motor
model

(TNO)

Battery Vehicle
model model
(TNO) (TNO)

Charging Route Knowledge § Human
Infra calculation Base Model

Model Simulator — DynAA (TNO) model (S&T) (S&T) (S&T)

SCANeR simulator Driver Support — MECA (S&T)

)

(Abinsula)
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MECA (S&T — Mission Execution Crew
Assistant) additions:

Extended with driver support
functionalities and KPI handling, like
route calculation, charging pole planning
and vehicle monitoring

Support of developed scenarios (handling
of internal and external triggers, use of
Turin map)

Integration with DynAA for predictions
Integration with HMI to provide advice

Smart Travelling Use Case
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DynAA (TNO — model simulation tool) additions:
- System in the loop simulations (SCANeR — TNO battery & motor models)

- Integrate Battery and Motor models of TNO in SCANeR simulator

- Itinerary predictions (using vehicle, battery and motor models)

- Parallel simulation execution (using Apache Ignite)

Route Server

REST API

Route Simulator

Local Simulation Distributed Simulation
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HMI development and integration (for realistic driver interaction):

- Dynamic info electric vehicle (speed, voltage, state of charge)
- Driver interaction on itineraries (advice and itinerary selection)

- Support of scenarios (maps, Points Of Interest)
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CRF driving simulator:

- Platform overhaul (e.g. motion platform,
force feedback, projectors, etc)

- Inclusion of drowsiness sensors
- Integration of CERBERO tools (MECA and

DynAA)

- Integration of battery and motor models
- Configuration of Turin map to support

scenarios (synchronized with MECA and HMI)

- Integration of HMI screens
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M36 DEMONSTRATOR

VIDEO

Smart Travelling Use Case 10



Horizon 2020
European Union funding
for Research & Innovation

CERBER

Backup slides

Smart Travelling Use Case

11



Horizon 2020
European Union funding
for Research & Innovation

M36

Demonstrator
setup

TNO
s|e|t

Q
abinsula

FCA  ©

=
{ ) X

Motion
Platform

HMI PC and

s touchscreen

machines

MECA
machine

Smart Travelling Use Case

Simulator
Graphics PC

Cluster ;
S|l Motion

Cueing
i . [~ Control
' )

3 ~Limm

A
- —
J Em— |

SCANeR
PC Master




Horizon 2020 CERBER
I European Union funding
for Research & Innovation

Interfaces A. CARinfo: battery SoC, GPS,
2?:::;2?;; Human | Route SpGEd, o .
network | model | planner B. User advice interaction
e me G 1Y) a) Propose and select
itineraries
DynAA (TNO) MECA (S&T) b) Advice to driver, like how
to reduce energy
TR consumption

Battery model
(TNO)

Motor model
(TNO)

C. Provide battery SoC and GPS
data to MECA
D. Itinerary simulation request /

SCANeR (CRF) response
E. Real time Battery & Motor

models
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