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to make mobility
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4 focus areas of mobllity

CONNECTED AND AUTOMATED

DRIVING CLEAN MOBILITY URBAN MOBILITY TRANSPORT AND LOGISTICS
Accelerating Reducing Delivering seamless Creating the digital
automation and environmental impact mobility for all Infrastructure for
connectivity for safer frelghF transport and
and smarter mobility logistics operations
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ITS Innovation & Deployment

EU Co-funded collaborative
23 ITS research, pilot and |
deployment projects

Deployment oriented
S platforms for the European
and global ITS market
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Training In smart and sustainable mobility — face to face & online
Designed for Public Authorities in Europe & beyond
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HARMONISED EUROPEAN SOLUTIONS
FOR TESTING AUTOMATED ROAD TRANSPORT

Alvaro Arrte — Applus IDIADA
Project coordinator

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 8243009.




V| HEABSTART
HEADSTART project facts

1 1
1 1L R Ve S

v’ Call identifier: ART-01-2018 v Dissemination Manager: ICCS, Dr.
v/ Type: RIA Angelos Amditis, Research Director

v Duration: 01.2019 - 12.2021 (36 months) ¥ Website: https://www.headstart-

project.eu
v'Budget: 6ME

v'Social media: ¥ / HEADSTART EU

[/ HEADSTART-PROJECT
v'Coordinator: Applus IDIADA, Mr. Alvaro m/ HEADSTART project

v Consortium: 17 partners

Arrue, Project Manager K1/ @HeadstartEUproject

11/5/2020 Event/venue 9



l . ~

V. 4
TOYOTA bast
ik | PR
I l Valeo
vaie:
VEDECOM
==
4 (e
—
-
Arplus®
IDIADA
vicOmtech IVECO =T &L=
FCA \ © ‘EJ

11/5/2020 Event/venue 10



o

Scenarios @

B. v,

PEGASUS P& .:z @
? & (KN

*

MOOVE

Existing
DB

ENSEMBLE .
oD 0

CloudLsva

Cybersecurity @
pre-testing guidelines

security in CAD test scenarios

testing platform

© ©® ©

scenarios taking into account criticality

() Proving ground testing and evaluation

11/5/2020

roject’'s Concept

Allocation
of
scenarios

Integration of positioning, communications and cyber-

Comprehensive procedure for the allocation of test cases per

Selection criteria and specification for proving ground test

Virtual testing

(5)

Test results

(3)8(4)

g ground testing

Evaluated
scenarios

Field trial testing

® @ ©

Event/venue

Correlation between simulation and proving ground results

Harmonised, open result compilation and sharing

Field trial test methodology description

Cyber-security principles and integration in the testing
methodology

11



Project’'s Objectives

HEADSTART will define testing and validation procedures of CAD functions including:
= jts key enabling technologies (i.e. communication, cyber-security, positioning]
= by cross-linking of all test instances such as simulation, proving ground and real world field

tests
= to validate safety and security performance according to the needs of key user groups

[technology developers, consumer testing and type approvall

Define and develop test,
validation and certification
methodologies and procedures for

CAD functions

3. DEFINE & DEVELOP

Create consensus through the creation and
management of an expert network

5. REACH CONSENSUS

Create a dynamic
catalogue

1. IDENTIFY

4. DEMONSTRATE

Demonstrate the developed
methodologies, procedures
and tools through the testing

2. HARMONISE

Harmonisation of
existing testing and
validation approaches

12
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M HEABSTART _
Cooperate with HEADSTART project

EXPERT GROUP PARTICIPATION JOINT TESTING ACTION

Join as associated partner and our expert group v" Joint cooperation between both projects for testing

. . . . validation and certification purposes
Join the discussion group of your interest: Purp

Cyber-security v" Align your project with the harmonized methodology

Communications (V2X) and tools developed within HEADSTART

Positioning
v' Become one of our use cases!
Scenario selection

Consumer testing (NCAP)

Please let us know about your interest and
join our distribution list.

Type approval

Website:

Provide needs and requirements and evaluate _ _
Contact: infoldheadstart-project.eu

project (intermediate) results

11/5/2020 Event/venue 13


http://www.headstart-project.eu/

Stay connected with HEADSTART

v Visit HEADSTART website

www.headstart-project.eu

v’ Follow our Social Media:

y AHEADSTART EU

[l HEADSTART-PROJECT

[ HEADSTART project (Group]
Kl @QHeadstartEUproject

11/5/2020

v Reach us via an e-mail:

Infoldheadstart-project.eu

v'Sign up to our newsletter:

https://lists.iccs.gr/wws/subscribe/headstar

t-news

v’ Get in touch with our partners

Event/venue

14
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State of the Art: CAD Validation

Alvaro Arrue, Applus IDIADA
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Use cases and requirements (Work Package 1)

January to September 2019

efine and develop test,
validation and certification
ethodologies and procedures for

CAD functions

3. DEFINE & DEVELOP

Create consensus through the creation and
management of an expert network

5. REACH CONSENSUS

-~

Create a dynamic
catalogue

1. IDENTIFY

4. DEMONSTRATE

Demonstrate the developed

methodologies, procedures
and tools through the testing

2. HARMONISE

Harmonisation of
existing testing and
validation approaches

“State of innovation, stakeholder

needs, requirements for Key

Enabling Technologies and use case
selection”

11/5/2020 HEADSTART - State-of-the-art 16
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Use cases and requirements (Work Package 1)

Objective : Develop a comprehensive technical analysis and gap analysis on
testing and validation methodologies based on ongoing Initiatives worldwide

and future pilot tests across Europe.

1] Analyse the existing state of the art on validation and testing methodology for CAD

2] ldentify the needs of stakeholders and target groups and prioritise the use cases
arising.

3) Identify the functional and technical requirements for KETs (Cyber-security,
Positioning, Connectivity).

4] Select the most relevant use cases and identify their functional requirements.

11/5/2020 HEADSTART - State-of-the-art 17



|- State of Innovation and gap analysis

I INSTITUT FUR KRAFTFAHRZEUGE

v Topic led by | ‘ |r< (/ﬂ RWTHAACHEN

UNIVERSITY

v Objective: Provide a detailed analysis of the existing state of the art on validation and testing
methodology for CAD and identify the main gaps based on the available results.

v' 7 aspects of the state of innovation.

1 Terminology and taxonomy

Z Scenario concepts

3 Research projects
Safety assurance for

4 Connected and
O Tools for safety assurance Automated Driving

functions

ol Legislations and boundary conditions

/ Methodology for Safety assurance

11/5/2020 HEADSTART - State-of-the-art 18



AUTOPILOT

Sﬁ PRoPARI
Precise and Hobust Positioning
for Autornated Road Transports

Adapt/i//e

Automated Driving

7S\
SPRYSTINE

ASTA &R0
Program (SAFER)

i\ ESPLAN/ADE. %

11/5/2020

Pilok

Driving Automation

@ Buosec (5=%) (@rSAEER

jintane cencerpa 2GOUt

CARTRE

ordinatio fAtmthd
ptDpLym nt for Europe

SAKURAx

Reli able A to omo S Veh cles

|
CAUEQ' W B oo
ENABLE'S3

INFRAMIX

Scout  <minterL]

Other projects:

v'HoliSec
v MuCCA
v PROSPECT
v ESCAPE

v'Cooperative driving at traffic intersections
v'Grand Cooperative Driving Challenge
v'Coordination of CAVs over 56

v ADAS & me

HEADSTART - State-of-the-art 19



v' Objective : Identify CAD initiatives of interest for HEADSTART city
\/ ECSEL JU
and Telecom Alliance

v' 22 relevant initiatives found UNIVERSITY OF MICHIGAN
KETs m— — rl au 5

Aueapsany I
ITAMAI 1AL |
v Classification into several topics: "~

/ 5 GAA ) \ :: EGV' Australia & New Zealand

Manufacturers Public

assoclations authorities

[ [ [
4- I n Itlatlves Other relevant initiatives
European Automotive
* 4 X European Green Driverless Vehicle Initiative

Jnmn Japan s i Vehicles Initiative
Manufacturers . . q
Association. Inc. Automotive Association
1 I
T . CAR 2 CAR C=e1T_RAIN ERTRAC
Eu rnpean_ m COMMUNICATION CONSORTIUM
Automobile \ / V
Manufacturers
Assoclation {F== EUROPEAN o '
T cy SIP

< -E- TRUCK
GE=5PLATOONING —F Il

MR A /) R—vavBlE a5 n

National 1
, Transport n ‘o Consumer
A FILIERE Commission _
AUTOMOBILE testing
& MOBILITES

/RN R 77/5 American Center or Mobility

=
| v CONNECTED. AUTOMATED. VALIDATED.

Q.
O V2 8 s
(@ ICA UNECE EURO@NCAP _
\ / k / \_ y \ Nouvelle France Industrielle (NFI) /

11/5/2020 HEADSTART - State-of-the-art 20




[1- Identification of stakeholder needs

I N s T | Tﬁ
v'Topic led by VEDECOM
v'Objective: Identify the needs on methodologies and procedures (demonstrations, certifications),
tools and standards from the viewpoint of different stakeholders and user groups.

Topics of interest Types of stakeholders

Safety assessment and safety
case Collection of needs

Automotive suppliers / Tier 1

. Public authorities / Policy
Testing « F2F / phone interviews makers

« Targeted survey / Email

* Online surveys e
Consumer organisations

Research institutes

2
3
4 Certification / type approval
0

Consumer testing

6 Testing goals for Positioning, V2X Urrvereifos

Communication and Cybersecurity

11/5/2020 HEADSTART - State-of-the-art 21



Use cases and scenarios

v Objective: Identify the priority use cases for stakeholders

v Survey results for use cases:
= User groups needs on use cases have been presented at an expert workshop in Eindhoven in June 2019
= The open discussions with the stakeholders confirmed that « urban pilot » is not a priority for them.

100% -

80% -

60%

40% -

20% -

Highway pilot Trafﬁc jam chaﬁeur Valet parking
shuttie

11/5/2020 HEADSTART - State-of-the-art 22
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Testing

v Objective: Identify the needs on testing CAD functions

= Most of the testing 1s taking place on SAE levels 2 and 3 but will soon evolve to SAE level 3+
= Testing organisations are focusing on performance and validation tests.

Main SAE Testing Level Types of Tests
100% 100%
90%
90% 80%
80% 70%
60%
70%

’ 50%
60% 40%
50% 30%

20%
40% 10%
30% 0%
20%
10%
—_— ——
0% S
!
1 2 3 4 5 ®

= No fixed methodologies stated except from protocols like EuroNCAP
= Need for a common methodology and protocol

11/5/2020 HEADSTART - State-of-the-art 23



_\/l IFARNCTANDT
I TEAD O TAN |

lll- Requirement identification for KETs
v Topic led by SAFER

VEHICLE AND TRAFFIC SAFETY CENTRE AT CHALMERS

v Objective: Identify and Compile technical and functional requirements for HEADSTART's Key
Enabling Technologies (Positioning, V2X communication, Cyber-security) to achieve safe automated

functions.

[ Analysis of stakeholder needs for KETs ]—»

/KETS relevant projects from the state of the art analysis\

ﬂositioning / V2X communication / Cybersecurim

Functional requirements at vehicle level

Technical constrains at vehicle component level

Safety requirements for road-users
e@sﬂ) S%EER h@. Ejg ) :oten:al ph:]/5|.call cons’.[rams on test tracks d
ENSEMBLE CART SCL I R ow the tec nica requirements are expected to
be partly verified by computer tools
& G ah > e o Technical feasibilit
ENABLES3  4CHOPART ’

/

11/5/2020 HEADSTART - State-of-the-art 24



V- Functional requirements and use case
selecli9sSAFER

v Objectives:
1. Compile the requirements for use cases and functionality to demonstrate safe CAD functions

2. Classity use cases, functional requirements and scenarios described in the previous tasks

3. Determine the most important use cases and for each of them, the appropriate CAD functions
= Description of each preselected use case with representative scenarios,
= Relevance ranking of the use cases based on a survey

Collection of identified
requirements on use cases w.r.t. Functional
project goals

Classification/
Assessment of Selection
use cases

Requirements
for selected use

Use-cases from stakeholder cases

needs

11/5/2020 HEADSTART - State-of-the-art
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Use case ranking

TrafficJam Urban Automated

Truck Platoonin Highway Pilot Valet Parkin
g g Y Chauffeur 'ng Shuttle

/" |How suitable is the use case to meet the requirements
on testability of positioning in HEADSTART 3,8 O 3,6 O 2,6 O 43 O 4>
. . How suitable is the use case to meet the requirements
Req uirements for testl ng < on testability of communication in HEADSTART ® 48 O 3,4 ® 19 @ 35 @ 35
K ETS How suitable is the use case to meet the requirements
L of testability of cyber-security in HEADSTART © 4> O 3,1 O 2,4 O 3,7 O 3,7
/"~ |How suitable is the use case to meet the requirements
regarding physical testing in HEADSTART ® 43 O 43 O 3, O 43 O 2,9
How suitable is the use case to meet the requirements
_ regarding proving-ground testing in HEADSTART ® 41 O 3,6 @ 31 @ 3,8 ® 2,6
R c q uirements fO r < How suitable is the use case to meet the requirements
testin g regarding field operational tests in HEADSTART ® 4,0 ® 4 O 3,4 O 3,8 O 31
How suitable is the use case to meet the requirements
L regarding model-based testing in HEADSTART '. 3,9 D 3,6 O 3,6 . 3,9 O 3,6
How suitable is the use case to meet the requirements
Availabi llty of Scenarios = regarding definition and availability of scenarios in I 3,3 P! 3,8 O 3,5 O 3,0 o 2,6
HEADSTART
_ _ How suitable is the use case to meet the requirements
Collaboration Pa rtners for this use regarding requirements on collaboration partners in I 4,0 ) 3,7 P 2,9 P! 3,3 . 2,6
case ? HEADSTART
How suitable is the use case to meet the requirements
regarding relevance to OEMs andTierls in HEADSTART. @ 3,0 O 4,8 O 4,5 O 3, O 3,3
R l. t k How suitable is the use case to meet the requirements
elevance 1o Key user < regarding relevance to type-approval authorities in I 3,3 9 41 (D 3,9 9 2,8 9 2,9
groups HEADSTART
How suitable is the use case to meet the requirements
\_ |regarding relevance to consumer testing in HEADSTART ® L7 O 39 @ 3,6 ® 2,4 ® L7
Total Average Score 37 [ 38 ] 3,2 S T

11/5/2020 HEADSTART - State-of-the-art 26



Challenges for CAD Validation

Nicolas Wagener, IKA
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Safety assurance by test drives?

=Sample calculations ranging up to billions of kilometers
=> Not feasible

28



Safety assurance by test drives?

=Sample calculations ranging up to billions of kilometers
=> Not feasible

Safety assurance by expert knowledge?

*No evaluation methodology available for automated driving (L3+)
=» Not available

29



Challenges for CAD Validation

How to perform safety assurance of automated driving?

30



How to perform safety assurance of automated driving?

v

*Data-Driven Safety Assurance

*Deriving relevant scenarios from cumulative data collections
=Utilizing common databases to analyze data
=Testing of selected relevant scenarios only

31



Japanese SAKURA &

HEADSTART (2019-2022) -

European ENABLE S-3 (2016-2019) -

SETLevel4to5 (2019-2021) -
German PEGASUS (2016-2019) [

V&V Methoden (2019-2021) -
French MOOVE (2015-20XX) I l

2020

32
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Challenges for CAD Validation

v There are many national and international projects trying to tackle the challenges of CAD validation
v HEADSTART tries to analyse state-of-the-art methods and harmonize them
v" Find a common methodology

=» International cooperation

33



i Expert Knowledge i

Field Data Database + Mechanics
Aerial : Fost : Injected
Data Pre- Scenario Prnces_smgf Scenario Scenario
Processing Extraction Extraction of DB - s
Parameters I
[ — |
Accident Data Exposure P
I
Logical ery
Scenarios 1
Simulator / I
- Parameter |
Studies - Distribution I

/ TESting |~ =P Existing Infrastructure ==y

Scenario

Creation on
KET Layer

Field Test

————— Requirements
Virtual Simulation Testing -— I

Results

XiL based Testing

Human Pass/Fail
Capabilities Criteria

Proving Ground Testing

Requirements |[=™

Selection of Relevant Scenarios

and Stochastic Variations

et clE | Allocation of Scenarios

i Completeness i

QDD

KETs involved
Minimum Risk
Maneuver

Tactical maneuver
behaviour

Concrete
Scenario

\ ]

Y

Driving function

Use Case

Functional
requirements
Abstract scenario
description
Requirements for
KETs

34



What about
"Key Enabling Technologies™?

Andrea Steccanella, CRF
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Key Enabling Technologies in HEADSTART

Positioning for AD functions
Operational Design Domain extension with absolute lane-level positioning

V2X Communication for AD functions
Additional information collected from external

world beyond current sensors sensing

Cyber-security for AD functions
ldentification of failures capable to compromise the safety functions




Enhance current Automated Driving functions with Connectivity

Positioning
Ego-Vehicle
Geo
Localization

V2X

Communication
Geo-localized data
from vehicles
& Infrastructure

Improve AD

performances:

- Highway Pilot

- Truck platooning

- Traffic jam chautteur

- Valet Parking
- Urban Automated shuttle




Enhance current Automated Driving functions with Connectivity

BUT

they rely on data

Positionin
= o—Vehiclg outside the vehicle
; Geo design domain
Localization Improve AD
performances:
- Highway Pilot
V2X - Truck platooning

- Traffic jam chautteur

- Valet Parking
- Urban Automated shuttle

Communication
Geo-localized data
from vehicles
& Infrastructure

Cyber-security
Information trust
Is crucilal
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New information
channels

new failure
possibilities

» Additional parameters
In the validation
methodology

» Cross-dependences
between KETs

@ 1. Time To First Fix
i

@ 1. Few seconds unavailability

F =~ - | ¢
% ¥ Ccommunication r

a g_i} Cyber-security

e
I @E. Reacquisition Time (Lack GN33 Fix) ‘;' @E. Fersistence unavailability

N
@) 3. Interference & Jamming
@ 1. Multi-path

p
@ 3. Position Offset (20-30) | @ 2. Few satellites in view

@ Fositioning

ff \_ M@ 4. Clock Offset

R
"x W 3. Wrong vehicle path (Spoofing attack)

/ I“Hﬂ @ 9. Relative Positioning Offset

@ 6. Position Error Boundaries

@) 1. Day-by-Day repeatibility

/ A
|

s |
A @ 2. Age of correction data

|
/ \ @ 7. Protection Levels

e —— — S

'f:_ Additional KETsparameters H:l-

T— —

IIII". |'f-
\ (&) Cyber-security |

e

@@ 1. Untrusted VX messages (fake messages)
,-'f @@ 2. Digital signature missing from VZX messages
| @@ 3. Corrupted V22X messages
( @@ 4 Delayed VZX messages (record & playback attack)
@@ A V2K message is not trustworthy
@@ 6. VZX communication logs (Repudiation check)
\ @@ 7.V message not encrypted, validated and verified
,"H @@ 6. Virus is embedded in V.24 on-board equipment
I"R @ 9. Interoperability (standard compliancy)

@ 8. Mo usable VZ2X messages

\ @ 8. Wrong Timestamp

@ 1. Increased latency due to coverage range

II o
\ I@‘IEI. Latency ‘;' @E.Innreasedlatency due to channel congestion
R
"x @ 3. End-to-end latency (minimum time from trigger to reception)
',"x @ 11.V2X - Out of Order messages
lll'-h @ 12, V2 - Network reliability
|

1. Interferences/Jamming

@@ 2. Communication overflow with fake data

|
\_ @ 13.Denial of Senice -
,

e,

(&) 15. Certificate Rotation

@ 1. Legitimate updates not applied

i

@ 16. 3W package updates | @ 2. lllegitimate updates applied

i
k'

\ (&) 3. Misconfiguration/unintentional deletion of communication SW




HEADSTART validation approach

= Starting from a database of AD databases;

= KETs parameters are modelled and injected into testing scenarios

» Virtual testing, » Proving Ground,
» Hardware/Software in the Loop, > Field trial testing.

= (Overall evaluation of the Connected Automated Driving function.

Scenarios @ Virtual testing

B 7,
MGDUE PEGASLS ? R /‘é\ |
ng ground testing

Allocation
of Evaluated
scenarios scenarios

Field trial testing

Test results

Cybersecurity e
pre-testing guidelines
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|ldentification of the KETs requirements

v Technical and functional requirements: Positioning, V2X communication,
Cyber-security to achieve safe automated functions.

ﬂsitioning / V2X communication / Cybersecuri}
[Analysis of stakeholder needs for KETs ]
Functional requirements at vehicle level
/ _ \ Technical constrains at vehicle component level
KETs relevant projects from the state of the art

analysis Safety requirements for road-users
@ Q !:[A'IéT') . How the technical requirements are expected to be
ENSEMBLE [...) partly verified by computer tools

sraminter ,. I@\.éfgsqi mPRoPART Technical feasibility

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
k mmmmmmmmmmmmmmmmmmmm raffic emrcmmerds /

Potential physical constrains on test tracks




1) Functional requirements at vehicle level

= The system shall be able to provide positioning
data at 10 Hz.

= Detect and evaluate GNSS uncertainty.

2] Technical constrains at vehicle component
level

= The system shall be able to provide longitudinal
and lateral positioning with 10 cm accuracy

3) Safety requirements for road-users

= The vehicle must be able to reach a safe state
when positioning Is degraded or lost

Requirements for Positioning

4) Potential physical constrains on test tracks

= The outdoor test track must allow easy GNSS
connection

= A HD map of the test track area must be available.

" How to test high-precision absolute navigation with
confidence [(not to measure GNSS with GNSS])

5] How the technical requirements are expected

to be partly verified by computer tools
" Proper simulation under various weather conditions

6] Technical feasibility

= Availability of a real-life testing conditions,
= Day-by-day repeatability



Aueassrany
Requirements for V2X communication

1) Functional requirements at vehicle level 4) Potential physical constrains on test tracks
= Connected infrastructure, e.g., traffic lights, = |f V2X communication testing Is carried out in open air, no
should be able to communicate through ITS-G5, other radio transmission must influence the testing.

4G/LTE, 5G/LTE. = |f V2X communication testing is carried out in a shielded
chamber, no other radio transmission must exist.

= The system must support high connection density
for congested traffic.
= 5] How the technical requirements are expected to

. . . be partly verified by computer tools
2) Technical constrains at vehicle component = The tool should be able to define and re-use test sequences

level of V2X messages
= One Road Side Unit shall be able to communicate .

with up to 200 User Equipment (UE). 6) ;I-'.echnical feasibility

=V2X s still in being developed and devices meeting the

3) Safety requirements for road-users requested requirements may not be available
= Avehicle must be able to reach a safe state if it " o ensure safety when testing of non-deterministic
has a critical failure (engine failure or loss of V2X algorithms (e.g. High speed Truck Platoon and AlJ.

communication). .



Requirements for cyber security

4) Potential physical constrains on test tracks

= Potential cyber-attacks shall be dually analysed; from the
"Defenders” or “Blue Team” and the “Attackers” or “Red

Team™ point of view.

1) Functional requirements at vehicle level

= V2X message reception shall be signed by a
trusted third-party (message shall have valid and

verified certificate and signature).

5] How the technical requirements are expected to

2] Technical constrains at vehicle component be partly verified by computer tools
level . . .
| | = Performed cyber security testing (e.g. TARA analysis,
= Measures should be applied for all components in Penetration testing, Fuzz testing)
the system (e.g. vehicles involving network and ;

infrastructure) to ensure an end-to-end
cybersecurity.

6) Technical feasibility
= The function has been developed following existing best
practices for cybersecurity.

3] Safety requirements for road-users = Sensitive to attack GNSS systems in non-shielded
= NA environment.
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Functional requirements and use case
selection

Compile the reguirements for use cases and functionality to demonstrate safe CAD functions

1. Classity use cases, functional requirements and scenarios described in the previous tasks

2. Determine the most important use cases and for each of them, the appropriate CAD functions
= Description of each preselected use case with representative scenarios,
= Relevance ranking of the use cases based on a survey

Collection of identified
requirements on use cases w.r.t.
project goals

Classification/ Functional

: Requirements
Assessment of Selection J
for selected use
use cases

Use-cases from stakeholder cases
needs




\
o Truck Platoonin Highway Pilot SIS Valet Parkin SRS AEOMSEEE
& e v Chauffeur e Shuttle
U " |How suitable is the use case to meet the requirements
S e C a S e on testability of positioning in HEADSTART O 3,8 O 3,6 O 2,6 O 43 O 4>
- How suitable is the use case to meet the requirements
ra n k I n Reaguirement on testability of communication in HEADSTART @ 4,8 @ 3,4 @ 19 O 3, © 3,
g
for KETs testl ng How suitable is the use case to meet the requirements
__ |of testability of cyber-security in HEADSTART O 4> O 3,1 O 2,4 O 3,7 O 3,7
- - - -
How suitable is the use case to meet the requirements
regarding physical testing in HEADSTART @ 43 @ 43 @ 3, @ 43 @ 2,9
How suitable is the use case to meet the requirements
R equ irements for regarding proving-ground testing in HEADSTART @ 41 @ 3,6 @ 31 @ 3,8 ® 2,6
testi ng How suitable is the use case to meet the requirements
regarding field operational tests in HEADSTART O 4,0 O 4,1 O 3,4 O 3,8 O 3,1
How suitable is the use case to meet the requirements
9 regarding model-based testing in HEADSTART O 3,9 O 3,6 O 3,6 O 3,9 O 3,6
How suitable is the use case to meet the requirements
Availability of Scenarios =» |regarding definition and availability of scenarios in O 33 ® 38 O 3,5 ) 30 9 2,6
HEADSTART
How suitable is the use case to meet the requirements
Collaboration for the use case =» [regarding requirements on collaboration partners in 9 4,0 $ 3,7 $ 2,9 $ 3,3 . 2,6
HEADSTART
4 How suitable is the use case to meet the requirements
regarding relevance to OEMs andTierls in HEADSTART. O 3,0 O 4,8 O 4,5 O 3,5 O 3,3
Relevance to key How suitable is the use case to meet the requirements
< regarding relevance to type-approval authorities in O 3,3 O 41 9 3,9 $ 2,8 O 2,9
User groups HEADSTART
How suitable is the use case to meet the requirements
9 regarding relevance to consumer testing in HEADSTART @ L7 @ 3,9 @ 3,6 @ 2,4 ® L7
Total Average Score 37 [ 38 ] 3.2 s [se
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Final selection of the Use-Cases

=
?/’
K

Truck Platooning

Trafflc -Jam chauftteur

» Objective of the "HEADSTART week” webinars



THE ErTiCO
ACA DE M Y Sharing knowledge

Alvaro Arrlde Lobera - 1st Nicolas Wagener - 1st
Promotion bei Institut fUr Kraftfahrzeuge (ika) - RWTH Aachen

Project Manager, Connected and automated driving at Applus
University

IDIADA,

FIAT CHRYSLER AUTOMOBILES > 7 S
ITS EUROPE

d lla - 2nd Stephane Dreher [
Andrea Steccanella ' 2n Senior Expert | Technical & Policy Advisor - Connected

FCA| CRF Safety & Driver Assistance Systems engineer Automated Mobility, ITS, loT, Digital Infrastructure, DLT




v'And if you want to know more about HEADSTART....

11/5/2020 Event/venue



| HEADSTART _
The HEADSTART week!

AEADS TAR | WEEK

1 WEBINAR PER DAY

The free webinars will take place from Monday, 11/05 to Friday, 15/0S.

v HEADSTART project is organizing a week full of webinars, starting from Monday,
11/05 up to Friday, 15/05.

v" These webinars will be interactive sessions engaging participants with questions

and discussions.



The HEADSTART week!

v All participants will have the opportunity to discuss and find out more about:

= HEADSTART methodology, which has harmonized different European initiatives and included

Automated Driving key enabling technologies;
= HEADSTART selected use cases (Truck platooning and Traffic Jam Chauffeur];
= How the validation methodology will be applied;
= How to validate the AD driving function;

= How the KETs will be handled;

= Cybersecurity as a transversal topic which has a great impact in CAD functions validation

11/5/2020 Event/venue



The HEADSTART week!

v 4 Webinars: Different days for your

convenience!
Monday Tuesday Thursday Friday

Overall HEADSTART Validation of Cybersecurity
methodology ## validation use case: validation
and processes | metl’ipd(;)i'ogy Traffic jam in automated

for testing and | o A e chauffeur driving
validation of the truck
automated platooning
road vehicles use case
Monday, 11/05/2020 Tuesday, 12/05/202 Thursday, 14/05/2020[8 Friday. 15/05/2020
10:00 - 11:30 CET 10:00 - 11:30 CET 10:00 - 11:30 CET 10:00 - 11:30 CET

11/5/2020 Event/venue
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The HEADSTART week!

v"Webinars are free and independent.

v This means that the participants are able to attend the webinars they prefer.

v ' As HEADSTART, our recommendation is to attend all webinars, so as to have a full
overview of the project.

v To register and find out more information about each webinar, please visit our
webpage

www.headstart-project.eu/headstart-week/

11/5/2020 Event/venue



Stay connected with HEADSTART

v Visit HEADSTART website

www.headstart-project.eu

v’ Follow our Social Media:

W @HEADSTART EU

[UHEADSTART-PROJECT

[l HEADSTART project (Group)

Fi@HeadstartEUproject

11/5/2020

v Reach us via an e-mail:

Infoldheadstart-project.eu

v'Sign up to our newsletter:

https://lists.iccs.gr/wws/subscribe/headstar

t-news

v’ Get in touch with our partners

Event/venue

o4


http://www.headstart-project.eu/
mailto:info@headstart-project.eu
https://lists.iccs.gr/wws/subscribe/headstart-news
https://twitter.com/HEADSTART_EU

Thank you!

Any questions?

Alvaro Arrue

Project Manager, Connected and automated AFPIUS
driving IDIADA

Alvaro.arrueldidiada.com



