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STAPLE - SiTe Automation Practical Learning

e (Call — Practical learnings for NRA's from test sites (2017 CEDR Call
“Automation”)

e Duration: 1 September 2018 — 31 August 2020

e Consortium
O FEHRL (Project Coordinator)
Q AIT, Austria
A ERICA, Poland
Q Université Gustave Eiffel, France
O MAPLE Consulting, UK

4 VTI, Sweden
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The objectives of STAPLE are to:

e Provide an overview of test sites in Europe and beyond;

e Provide a catalogue of these sites and detail how they contribute
to NRA priorities;

e Undertake a detailed investigation into a selected number of test
sites including visiting a selection of sites;
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The objectives of STAPLE are to:

» Assess the implications of the findings of the test sites for future
NRA options;

e Analyse and report on the practical learnings from test sites
worldwide, including gaps where NRA needs are not addressed;

e Provide a report and recommendations for future research and test
site focus.
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Conference of Europea

Dirge

Cverview of test sites in
Europe, USA, Asia, rest of
world

Phase Phase 11

Catalogue of sites

detailing: . o
: Assess implicationsfor
* Focus area of each Detailed
Level 3 and level 4 systems

test site Workshop to investigation: in a safe way
* How they contribute determine * Interviews with Roads with and without

to / investigate: ireze ot test site leads — physical infrastructure
Road safety sEzlens gl on-line / phone Maintainability and
Traffic efficiency Lteret / Visit certain construction
Customer service (I test sites Roadside equipment of
Maintenance today and tomorrow
Construction
Other

— Analysis:

* Practical learnings from
test sites
* Roles and responsibilities
WOFkSth L of the different

- - stakeholders
Report and recommendations present . .
outline = Impact and socio-economic

for future research and test site results of test ‘ assessment of different
focus sites and tests sites

] identify’ gaps JEIEIE SR EIES 2] [ —

impact of NRA core

business and functions syTuTE

TrUSt - UndE including maintenance A
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Conference of European

Directors of Roads e e

WP1 - Project Management

WP2 — Overview of connected and automated driving test sites ‘ I(’:::eZ(Ius — Feb 2019)

Phase I1
(Dec 2018 — Sep 2019)

WP3 — Test sites data collection

(July 2019 — March 2020)

Phase IV

WP5 — Reporting and Recommendations (Feb 2020 — Aug 2020)

WP4 — Analysis and impact assessment of test sites ‘ Phase I1I

WP6 — Dissemination

FFG
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Directors of Roads

Purpose: Process:
Establish a broad First data collection The search yielded
overview of the and criteria over 70 test sites
existing connected Catalogue and test beds in 20
eslil:c\(celsautomated test compilation countries
Initial assessment Across Europe and
beyond

and pre-selection
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\ , Conférence Européenne
des Directeurs des Routes

Conference of European
Directors of Roads

» Searchable Catalogue CEDR

Conférence Européenne
des Directeurs des Routes

Short name Name of Test site/Test bed Location | Public/Private/PPT - joint (NRA invoive -
( Conference of European
Directors of Roads
RMA
Digital Test Bed AS Digital Test Bed AS Munich- Public- Federal Ministry of Transpo
test Autonomous Driving Baden-Wirttemberg (TAF BW) Karisruhe, sTAPLE I
Cross-border Digital Test Bed French-German-Luxembourgish cross-border Digital Test Bed. Merzig, Sarrebruck, Metz et Luxembourg
Aldenhoven Testing Center Aldenhoven Testing Center Aldenhoven,Germany
s Catalogue of connected and
- - -
AUSTRIA automated driving test sites
PPT-joint (Ministry of Transport, FF(C
Graz, Virtual Vehicle, Joanneum Re DellVerable NO 2 1
AlpLab Austrian Light Vehicle Proving Region for Automation Driving near Graz, Austria a setup partner
February 2019
DigiTrans Test Region for automated driving with focus on freight PPT-joint (Ministry of Transport, FF(
DigiTrans mobiity and logistics aspects Upper Austria, Austria supporter per LOI)
a gao
PPT-Highways England, Kent County A a
for London, UK Department for Trar a
A2M2 Connected Corridor A2M2 Connected Corridor London / Kent UK ERTICO AT IFSTTAR
Smart Mobility Living Lab. Smart Mobility Living Lab London PPT . samanadd erICa
UK Autodrive UK Autodrive Milton Keynes and Coventry Public
FEHRL a |8l;;-
e —
— onsulting
UK CITE UK CITE West Mi Public
Midlands Future Mobility Midlands Future Mobility West Midlands PPT
Millbrook-Culham Test and Evaluation Environment MCTEE Oxfordshire / West Midlans PPT
Horiba MIRA TIC-IT West Midiands Private
Project CAV Forth Project CAV Forth Edinburgh PPT
Project Apollo Projec Apollo Greenwich, London PPT
SenCity SencCity Conventry / London PPT CEDR Call 2017: Automation

~FFe

Promoting Innovation.
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CEFR. ... Phase II — test site data collection

Conférence Européenne
des Directeurs des Routes ST PLE
Conference of European

Directors of Roads mn

A Iva I

Identify key areas Collect appropriate Workshop to obtain Based on NRA’s input and
relevant to the core performance data from stakeholders view on test interest, visits to 2 — 3
business of NRAs the test sites sites selection and European test sites will be
specific performance organised

areas important for NRAs'
core business

FFG
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Conference of European
Directors of Roads

rd
T g Stakeholders’ Consultations STAPLE

e STAPLE participated in CAD/PEB workshops/conferences: Vienna (08.2018), Kickoff (09. 2018), Tallinn
(03.2019), Brussels-FIRM (03.2019), Vienna (03.2020), Brussels-FIRM (03.2020) pmwmwwwwmss

e Meetings with PO: quarterly and as needed meetings with project officers
e Test site visits with PEB invited: June-July 2019
e Staple workshops: 3 workshops with PEB/CAD members: 05.2020

e (Cancelled due to COVID-19: TRA 2020 (invited session and paper podium presentation)

e Instead 4 workshops online

o Newsletters, website: bi-annual project info dissemination
e Stakeholders survey 05.2019

Online
\WWorkshops

.
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https://goo.gl/forms/xBBVAexoIitvpUgY2
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T g Stakeholders’ Consultations STAPLE

Conference of European
Directors of Roads e e

Kickoff- Tali Stakeholder _ CAD/PEB
Brussels 33';‘8 19 Survey Vienna 3 Workshops ~ workshop
(09.2018) (03-2019) 45 5019) (03.2020) (05-06.2020) (07.2?))
_ I I } Test site visits F I Final
Vienna FIRM 06-07.2019 Brussels
(08.2018) Workshop ¢ ) (03.2020) 12030y
(03.2019) '
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T et Phase II Overview STAPLE

Conference of European

Directors of Roads mn

e Summary of Findings from Stakeholders’ Survey

— Electronic survey of 11 questions sent to all test site operators (72 test sites)

FINLAND

RU¢

most use cases covered, various speeds, human in the loop, physical infrastructure 10 test sites - @
testing and cybersecurity

moving traffic, congested traffic and incidents, trip optimization based on the real S -
time demand, impacts of different penetration rates, automated vehicle platoons, fuel - (o™ i
saving and effects in mixed traffic situation.

Use cases your test site is addressing

perception of CAVs, privacy and data protection, considering social inclusion, facial s ot

recognition as a payment model, s i
3-5)

passive, active, interactive and connected roadworks warnings, real time data

collection by maintenance vehicles, using robots for road works

Velocity for CAVs Freight Vehicles platooning

Provision of HD maps for Driverless maintenance and
automated mobility road works vehicles

FFG

Promoting Innovation.
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Conference of European
Directors of Roads

e Summary of Findings: Test site Visits & Interviews

e Test sites in the UK: Horiba MIRA (priority areas of RS, TE, CS)
and Midlands Future Mobility (priority areas of RS, TE, CS, CM);

June 2019
e Test site in Austria: ALP.Lab (priority area of RS); July 2019

e Test sitein France: TRANSPOLIS (priority areas of RS, TE, CS);

July 2019

STAPLE

High speed
circuit

Innovation / experts Transpolis Living labs Town & territories Market
Research laboratories Demonstrators scale. 1
N N

The goal is to facilitate the definition of solutions, to allow customer pre-validation and to better prepare the "industrial"
investment and its deployment

® . o, »
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AXLPLab
Cloud

Collect - Process — Provide
Flexible and scalable System Architecture
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O

Purpose: Process: Outcome:
To carry out in-depth Analyse data from WP2 Report on impacts and
analysis of the collected and WP3 practical learnings from
data, provide practical e Assessment of test sites
learnings and an analysis impacts of test sites
of socio-economic e Assessment of socio-
impacts and impacts economic aspects of
on NRA core businesses . P

test sites
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T o Use cases — socio-economic STAPLE

Truck platooning (FR)

Cyber security and data case study
(FR)

Self-driving vehicle cyber security
testing capabilities (UK)
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o Summary Of PraCtlcaI LearningS: Challenges Practical Learnings Enablers
e Clear benefits for NRAs (evaluation of CAVs-safety, T T
testing various use cases, testing specific technology for fSodeFeonomic
comms/data sharing, pavement markings, maintain.
ro bOtS) . OEM e Cons(::::)sn Industry

Lighting

e NRAs to adapt their organisational and strategic work to
fully realise potential of different test sites, e.g. roadmaps
to make the right investment decisions, contractual
agreements on data sharing, become a TS partner " o .

e Close cooperation between test sites, NRAs and Sl -
manufacturers need to work together to optimize results
of current research, explore synergies and to potentially — /1
co-fund research for shared benefits. | S T R e

<y
% Urban Equipments
™

Parking

! & Vehicles
§ Roads
3

Homologation

~"' Gustave Eiffel Promoting Innovation.
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. e PI‘Oj ect Outputs STAPLE

Conference of European
Directors of Roads

Catalogue of Practical learnings | NRA impact and Final
connected and from test sites SOCio-economic recommendations
automated test e Report on impact for future test

sites technological and assessment sites
non-technological
aspects

e How sites align to e Report

NRA business areas e Practical guidance
and beyond for NRAs e How humans interact
with automated
vehicles

e Searchable database
of sites in Europe

- - -
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WY s, Workshops STAPLE
mectore sfmeade o e
Workshop 1 Workshop 2 Workshop 3
Traficon, Finland Trafikverket, Sweden Highways England, UK-England
Université Gustaf Eifel / Transpolis,  Highways England, UK-England CEDEX, Spain
France
AlpLab, Austria Asfinag, Austria TRAFICOM, Finland
BASt, Germany Danish Road Directorate, Denmark

ZAG, Slovenia

Rijkswaterstaat, Netherlands
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\ , Conférence Européenne
des Directeurs des Routes

Conference of European

Directors of Roads

Workshop Format

STAPLE

Recomendations ¥
Categories Recommendations
NRAs testaite Auto industry want
operators and auto NRAs to rapidity
industry to work deploy solutions to
COMMUNICATIONS together to accelerate enable CAVs and recommendation recommendation recommendation recommendation recommendation
deployment of CVs want to know
and sssockted when they will be
services deployed
% NRAs to how can we is further nydeta  Vehicles need to
share their use data improvement of the abaring: understand the
DATA Bes collected on n::::::roperly legal  exactlocation (in  recommendation recommendation
< bli ds- issues, getting case GPS signal
practices and public roads collected (data for licence for testing e
4 privacy issues manouvers) Zesptvog
NRAS t;o set
recommendation recommendation recommendation

Determine easines of implementation

Industry end s

//

°Lma
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\ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

Session 9

Session 9

Session 9

Voting results

4 votes

NRASs to identify

the main
Construction &
Maintenance
operations

Unique voters 4

vehicles need to
understand the
exact location (in
case GPS signal
doesn't work)

Undertake a
series of mixed
traffic trials at
various speeds
(what data is
produced)

Unique voters 1

minimum risk
maneuvers:
other than

stopping

NRAS to set
targets for
machine assist
and construction
efficiency
improvements

Unique voters 1

Voting

Encourage the auto
industry to share data
for mutual benefit
(how to make car
Industry to share data
form the test sites
point of view)

Auto industry want
NRASs to rapidity
deploy solutions to
enable CAVs and
want to know
when they will be
deployed

Unique v

interactions
between ODDs
(ending starting
trigger and
whats in
between)

Unique vote

is further
improvement of the
road data needed:
is data properly
collected (data for
manouvers)

Unique voters 1

how can we
use data
collected on
public roads-
privacy issues

Unique voters 1

STAPLE

FFG

Promoting Innovation.

AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY
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T ot Highest Votes Received STAPLE)

Conference of European
Directors of Roads

Category _
Improve communication between stakeholders

Auto industry to share data

Privacy issues for data collected on public roads

Further improvement of the road data

X-country data sharing, standardization

NRAs to identify the main Construction & Maintenance operations
Interactions between ODDs

Minimum risk manoeuvres: other than stopping

Mixed traffic trials at various speeds

Guidance for R&I projects
Roadmap for removal of traditional infrastructure
Process for getting licence

Remote guidance for CAVs
Human factors in trials

Applications

5
3
3
2
4
4
4
3
4
3
3
2
2

FFG

Promoting Innovation.
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\ , Conférence Européenne
des Directeurs des Routes

Conference of European
Directors of Roads

Votes vs implementation
e

1.5

DIFFICULTY TO IMPLEMENT
M

2.5

Trust — Understand — Commit \/ (| Yo ( gniversite @ Mapless.

Comparison of votes vs assessment of difficulty

1.5 2 2.5 3
O

Privacy issues for data
collected on public roads

Fewer votes / Easier to undertake

Roadmap for removal of ©
traditional infrastructure

Mixed traffic trials at

various speeds

VOTES
3.5 4 4.5 5 5.5 6
©  Guidance for R&l projects

Improve communication between ©
stakeholders

More votes / Easier to undertake

Minimum risk maneuvers: other than stopping
Interactions between ODDs

X-country data sharing,
standardization

of the road data

Fewer votes [/ Difficult to undertake

Remote gﬁ’idance

for CAVs licence

Human factors in trials

Further improvement

Process%r getting

O
NRAs to identify the main C&M operations

More votes / Difficult to undertake

@

Auto industry to share data

F E H R L AK)!OEg%ﬁ;%g)ﬁ;BTUTE
onsulting ————

ERICA

STAPLE
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Conference of European
Directors of Roads

Category _
Improve communication between stakeholders

Auto industry to share data

Privacy issues for data collected on public roads

Further improvement of the road data

X-country data sharing, standardization

NRAs to identify the main Construction & Maintenance operations
Interactions between ODDs

Minimum risk manoeuvres: other than stopping

Mixed traffic trials at various speeds

Guidance for R&I projects
Roadmap for removal of traditional infrastructure
Process for getting licence

Remote guidance for CAVs
Human factors in trials

Applications

5
3
3
2
4
4
4
3
4
3
3
2
2

FFG

Promoting Innovation.
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Y e, R@COmMMmendations selected for expansion STAPLE

Conference of European
Directors of Roads

Category _

Improve communication between stakeholders
Auto industry to share data

Privacy issues for data collected on public roads

Further improvement of the road data

N W w N

X-country data sharing, standardization

NRAs to identify the main Construction & Maintenance
operations

Applications Interactions between ODDs
Minimum risk manoeuvres: other than stopping

Mixed traffic trials at various speeds

Guidance for R&I projects
Roadmap for removal of traditional infrastructure
Process for getting licence

Remote guidance for CAVs

4
4
4
3
4
3
3
2
2

Human factors in trials

FFG

Promoting Innovation.
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des Directeurs des Rou
Conference of European

Directors of Roads

Recommendation
Name of recommendation

Votes Received S e Easy / Medium / Hard

Benefits of implementation
What benefits to NRAs / society / workers / safety.....

Route to implementation
Activities to be undertaken to implement it

Timeline for implementation
An idea of timeframe or sequence as above

Barriers to implementation
Technology barriers, unions, resistance to change....

FEHRL AIT&??EE%L’&%V“”E F F G
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des Directeurs des Routes ST PLE
Conference of European
Directors of Roads mn

Recommendation Votes Received
Support and provide guidelines for NRAs to encourage their participation in Horizon Europe projects | 4

Votes Received Ease of implementation

Benefits of implementation
The need for Research and Innovation projects in this area is clear and some NRAs expressed an interest in getting more
involved with Horizon Europe and other research projects to achieve more engagement of the EC for CAV testing.

The benefits to NRAs would be clear procedures for engaging with, procuring and cooperating in larger scale, pan-European
Research and Innovation Projects

Route to implementation

Engage with NRAs to understand their research priorities and map against stated research objectives of the EC in the Horizon
Europe framework. provide a research roadmap for CEDR. CEDR and individual NRAs to meet and discuss their research
objectives and potential cooperation.

Timeline for implementation

This can be undertaken as a short-term operation, with a 6 month data gathering and research mapping project, followed by
discussions.

Barriers to implementation
No specific barriers other than the fact that the EC have their own objectives for Research and Innovation which can be

planned out several years in advance.

Promoting Innovation.
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Conférence Européenne
des Directeurs des Routes

Conference of European
Directors of Roads

Outputs 1

STAP

9
CEDR

Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

Zebr
\ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

STAPLE

STAPLE |

—

Catalogue of connected and

automated driving test sites
Deliverable No 2.1
February 2019

Py | | P @ @ IFSTTAR
e

FEHRL aple s
——— F.Iorrsulting

CEDR Call 2017: Automation

Summary of Findings from

Interviews and site Visits
Deliverable No 2.1
September 2019

AIT&\HMJ"“ 4 IFSTTAR

ERICA

aple.
,ff—'ﬂ glorrsulﬁg

—

CEDR Call 2017: Automation

Trust — Understand — Commit Vt'

D2.1

D3.1

UmverSIte
Gustave Eiffel

C E\D R
Conférence Européenne
des Directeurs des Routes

Conference of Eurapean
Directors of Roads

STAPLE |

Practical learnings from test sites
and impact assessments

Deliverable No 4.1 & 4 2 final version
December 2019, version 1
March 2020, version 2

AT __ renie

Elu? Iﬁlﬁg 2, IFSTTAR Vti

CEDR Call 2017: Automation

D4.1 /4.2

ERICA

\ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

STAPLE

‘lgia lews
0 ultlng

Recommendations for future
test sites

Deliverable No 5.1
August 2020

A'T __FEHRL @

SRS ERICA

vti

Unlve rsité
Gustave Eiffel

CEDR Call 2017: Automation
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Conférence Européenne
des Directeurs des Routes

Conference of European
Directors of Roads

Rethinking transport

27-30 April 2020

! A 2020
W HELSINKI

FProceedings qf Sth Transport Research drenae TR4 3020, dpril 27-30, 2020, Heizink, Finlas

Overview of connected and automated driving test sites

Outputs 2

[Short name Hame of Test she/Test bed. llocation [Pubic/PrvatePPT - ot (NRA volvermest) [Business areas: Rood safety. [Use cases. Size (kmfkem2) [Business mode]
{eatic eficency, customer
|
Digio) Test bed 48 Digit Test Bed A8 pubic rirestugure

o5t Autonomous D1 - WoTembers [TA7 BV

crosz sorzer Digra

Frencr-Garman-Lurembourgish cross-border Digital Test bed.

[Algennoven Testing Aldennoven Testing Cerner

Dusseigor Test Track Dusseldort Test Trach

[Woenhoven,Germany

Dusseldort

per

e stmeiency, sstery,

AUSTRIA

oLt Aususian Light Vehicl

DigiTrans Test Resiof
DigrTians mobity 3nd

l

CAV test sites

48 views

All changes saved in Drive

&t Share €@ Preview

AN ) m

® Add layer

Adewole Adesiyim®™ Iesbela Erdelean® Abdalmensme Hadhlic, Martin Lanib?,
Wolfzang Porweisert, Mikles Smands, Bwa Zofia’

Test Sites :

9 ,
iJnite d De_r_1mark
Kingdom

uk sutodrive UK Autodrive
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©Q HORIBA MIRA Ltd.
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idiands Future Mo
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9 Culham Science Centre - Race
9 Millbrook Proving Ground

9 Greenwich - Project Apollo

9 ServCity - JLR

@ convex

9 Bruntingthorpe Proving Grou...
@ ALPLab GmbH

Frojec cav rorn

i ool
senc: Senciy

Conmseied sl sulomaisd vebicles poisntialy olfer sshitions to sme key challesges foe Mational Road
Administrations (NRAZ), mich o salduction of sccidenss, sy sttwerk capacily de As & resull af this
putcntisl beth indetry s ceisn sationsl governmens: e anderting sl fe ws maely Tocussd on
tevhensling el chaflesges nuch i the shility ol vehicles 1o deive safely in “remdom " siustions sse. Far less alistios
hauu.pmm questions sssan d She impilicasisns for MRAS The ouerall ais of the STAPLE peajeet i 1o provide

i fevaew ol w=md anpats of Be od relovant commetisd dad
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fimcems.

Enpand conacked sd oo STAPLE Workshop 37:202.. v [7] B oo |T0%R0 -
aean_ by parfmence sudicsion Q DigiTrans
Voting session Session 9 in progress: You have 5 votes left | 9 people are voting v
Secammandszans
(S Aecammendstans
(o Nz o ndusty went
commonmdess  NRks

communicaion  *7oes e Sty
between test e
site operators, worwae heisrpigiito

auto ndustry u::mum Pty

e

OONRES mcwsbaciOSS  Cépoyed
et vaminess  HOWCENWE

T etton | femanee  Usedats
o it eveiiiient  Collected on
T rany otwerewn publicroads-

= wxdwe Tl 4332772 s —— oy

g e 1 e eivae  privacy lssues
Cioss-country isfuther  Vehices need
data sharing, o toknow their
soncarduston,  Pe/0%%  exact poson
legalissues,  revied case GPS

getting cence o signal

fortesting >

FFG

Promoting Innovation.

___FEHRL P
OF TECHNOLOGY

TOMORROW TODAY

Université
Gustave Eiffel

Maple==

Trust — Understand — Commit Vti )Z( Consulting

ERICA



A Y
CEDR -
T et CAV Trials ‘from — to’ STAPLE

Conference of European

Directors of Roads mu

Test site funder _
Technical

C_urre.nt OEM Outputs
Situation Tech company
Influence if possible
Partner
0 000¢
Future NRA -
situation A N X K | ‘ ~___ Technical

- - Outputs

gu pgliers . -

FFG

Promoting Innovation.

Trust — Understand — Commit Vt| { e @ {\:ﬂgnslﬁﬁmg . Am!:!:owmm



onférence Européenne P I I I n |||||
es Directeurs des Routes

The STAPLE project developed some recommendations for future test sites. Which one of
these recommendations do you think will be easiest to implement?

e Improve communication between test site operators, auto industry and NRAs
e Encourage the auto industry to share data for mutual benefit

e |nteractions between Operational Design Domains (start and end triggers and active
operation), and minimum risk manoeuvres: other than stopping
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Thank youl!

STAPLE

http://www.stapleproject.eu/
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