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Joop Veenis, | come from “Lisse”
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My personal ambition: | would like to arrange a testdrive in the
tulip fields with selfdriving vehicles! Made in Japan ?

- https://youtu.be/rHgKcyShlbo
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NL: ambitious people to work for...

Netherlands test country for self-driving vehicles
Learning by doing is a key ingredient

e Testing on public roads is allowed

e Well-maintained + intensively
used infrastructure

e Nationwide 4G coverage +
detailed maps

e Innovative traffic control center
e Innovative and logistics sector

e Experienced in learning by doing

Minister Schultz- van Haegen and King Willem-Alexander in a



Tests In NL on public roads:
Platooning trucks and hospitallity shuttle

~ ¥ 2015: on public road NL.
% 2016: on corridor in EU.

Wepod: Hospitality shuttle EZ10
25 km/hour from Ede train station to
Wageningen Life Science Center
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My work at DOT: knowledge sharing

KAR-SITE
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Digital sharing:

Research documents,
presentations, Video etc.
Dropbox Professional; just join!
Googlesheets documents
Catalog

Interactive website(s), KAR,
DITCM

Face-to-Face (share&create):

Connecting professionals
Workshops

Knowlegde inventory
Research agenda
Scenario’s for the future



A few short topics

- C-ITS Corridor current development and beyond
- Joint Architecture development

- Security and EU Trustmodel

- Conclusions and food for thoughts

Commen goals:
Realise smeofth and
road traiific
with (ITS) technelogy
that can be used
with peace of mindl



Cooperative ITS joint development

ooperative
The corridor NL-DE-AT 15 Corridor s

Joint deployment

Providing a basis for standardized, international,
future-oriented cooperative ITS services:

« Ajoint road map for the introduction
of the initial cooperative ITS servi

« Common functional descriptior
of the initial cooperative |
ITS services and technical
specifications

 Start of the actual
implementation of the initi
cooperative ITS services

Initiated by road authority’s
Traffic Management

opportunity’s
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Not designed with autonomous In mind
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Initiated by industry:
New business
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ITS2015 shows a mix of connected,
cooperative and autonomous systems

The C-ITS communications, which offer a new source of information,
use data transmitted by other vehicles to enhance awareness of the

vehicle's surrounding environment. 1. Example Car-2-Car pedestrian warning

2. Example use cases when carmakers
cooperate with road operators:

SCOOP@F project demonstrated on the Bordeaux ring road by
PSA Peugeot Citroén and the Interdepartmental Directorate
Aquitaine Roads.

This project illustrates how carmakers and road infrastructure
operators are cooperating to develop C-ITS.

Three use cases:

Pedestrian on the side of the road, roadwerks and broken down
vehicle.

| Autonomous vehicles - Level 3 The following communication methods are being illustrated:
« Car-to-Infrastructure.
« Infrastructure-to-Traffic Management Centre.

* Infrastructure-to-Car.

€ Autonomous driving in traffic jams
and in the fast lane without driver involvement »

| The vehicle self-drives on suitable roads —separeted lane road —

_in all traffic conditions (traffic jams, slow moving traffic, etc.).
3. France Showcase ‘

a How does it work?

H H . | Combining datausing prototype sensors (laser scanner, multifunction
autonomous ariving. camera, radars, GPS) means:

- Speed is adapted to the surrounding environment, taking into account

m 1 the presence of other vehicles, road infrastructure and the applicable
580 IIeS speed limit.

- Lane tracking and high-precision GPSroute tracking guide the vehicle’s

The car presented is one of the 1,110 PSA Peugeot Citroén
vehicles that will be fitted with the SCOOP@&F system from 2016
as part of a large-scale experiment to be conducted in five
regions across France on 2,500km of roads equipped with the
requisite technology.

steering.

fr‘o m P aris to B O rd eaux . :‘Pjﬁi::hbizlzkt;:?eiiénge lanes automatically including for overtaking,
Highway autopilot L

Sensing, Breaking, Stearing, 4 . a—m .
Overtaking! 5 <(E§”
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ELECTRONC CONTROL UNIT




Challenges:

The C-ITS communications, which offer a new source of information,
use data transmitted by other vehicles to enhance awareness of the
vehicle's surrounding environment,
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Autonomous vehicles - Level 3

€ Autonomous driving in traffic jams
and in the fast lane without driver involvement »

| The vehicle self-drives on suitable roads —separeted lane road —
in all traffic ibians (traffic jams, sl ing traffic, etc.).

Combining dat er Itifunction

- Speedisa mel nto account
the presence of other vehicles, road infrastructure and the applicable
speed limit.

- Lane tracking and high-precision GPSroute tracking guide the vehicle’s
steering.

- The vehicle c;
pulling back i

AUTOMATED FUNCTIONS: ELECTRONC CONTROL UNIT

TeD|
ACCELERATION, BRAKING, AND STEERNG

SCOOP®F project demonstrated on the Bordeaux ring road by
PSA Peugeot Citro&n and the Interdepartmental Directorate
Aquitaine Roads.

This project illustrates how carmakers and road infrastructure
operators are cooperating to develop CITS,

Three use cases:

Pedestrian on the side of the road. roadworks snd broken down
vehicle.

hods are being Ilustrated:

Itroén
m 2016
as part of a large‘scale experiment to be conducted In five
reglons across France on 2,500km of roads I with the
requisite technology.
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C-ITS Corridor has 3 phases
and takes a step by step deployment

1.Pre-development and
proof-of-concept

« with road works safety
trailers in Hesse around Frankfurt/M.,

» within the Austrian project
ECO-AT, and

« by extension of Dutch
Test-site DITCM

2.Deployment of
Road Works Warning and
Probe Vehicle Data
in the Cooperative ITS Corridor
(NL - DE - AT)

3.Nationwide deployment




C-ITS applications selection
on a time/distance scale

15 min km
k 0 =0[=e
Safety-related
applications
St R tm 2 are the first
\ { ITS-G5
E t applications in
: —— ¢ deployment.
10s — 100m
. \ RWW
PVD
L. poperative — Shockwave
Merging a
—— platoon
Si raffic Flow Environment Comfort

Application domain

Figure 2-1 C-ITS applications per application area and time/distance scale [from DITCM 1.0]



D
RWW and PVD tested in 3 countries

* Rain

ETSI G5

+—
Mobile Network
ITS Central Station



Evaluation of RWW includes

the human factors

- Is RWW improving the drivers comfort ?

- Is RWW improving the sense of safety of the driver ?

- Is RWW improving the sense of control of the driver ?

- Is RWW ImrQViRg dE; Attention ?

- How often ¢aestitine drlver use RWW?

- How does {8 Ari@& 185t o RWW 2

- Under what circumstances does the driver bennefit most?
- How is RWW'’s timing ?

- Is RWW usabel, reliable, credible?

- Does the driver allow to share his profling data ?

- Does the driver feel that his privacy is being respected ?
- Does RWW provide the information the driver needs ?
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Dutch test highway A58 Shockwave
reduction to improve traffic flow

- Take the problem caused by a car that suddenly brakes in front, forcing you to brake a few
seconds later, and so on down the line of cars behind you.

- The resulting shock wave, as it’s called, may even gain in amplitude and finally form a
standing wave. The result is a long-lived traffic jam at some random spot.

- On A58 40% of traffic jam is coursed by this.

- “You can stop it,” Gwen Van Vugt says, “by telling people a mile or more behind me to reduce
their speed, for example dropping from 100 miles per hour to 80. It completely dampens the
shock wave—we’ve proven it with 100 vehicles, in Helmond.”

- Now operational on 17 km highway.

- One thing learned is that you need just a small number of talking cars to improve the flow of
traffic.

- That particular service, he says, is more important to road managers in the Netherlands than
to their counterparts in Germany. But though national priorities may differ, base stations will
always work across borders.



Grand Cooperative Driving Challenge
2016

- The GCDC 2016 will be the second edition of the Grand
Cooperative Driving Challenge. The first GCDC was held in
May 2011 in Helmond, the Netherlands.

- The GCDC 2011 was mainly focused on the abllity to perform
longitudinal control of the vehicles (platooning). In the 2016
edition addition of lateral control (steering) will take cooperative
driving to a new level. Challenges awaiting the participants
Include, for example:

- Ability to merge platoons and to join abusy roadonaT
Intersection without driver intervention.

- Overtake and merge: competing technologies or
complementary (C-ITS versus autonomous techniques).



THE NETHERLANDS FRONTRUNNER ~ CENTRALE

IN SMART MOBILITY
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NL organizes expertgroups and
knowledge tables (EU-alligned)

Human Behaviour

(Privacy (Effects Traffic
Security (VRI Transit Strategy

Knowledge Sharing on
Automated driving,
Connected and Dutch Profiles G

r;

Cooperative

Systems C-ITS Ronde Tafels
|S Combined in Gedragen resultaten per thema
Knowledge $
Table?, Where experts s e
Meet from: Board NL
Government,

Automotive

Insurance Strategische C-ITS
Users Board NL

EtC Vaststellen



Application Layer

ETSI TS 102 638
Basic Set of applications (BSA)

ETSI TS 101 539-1

Road Hazardd Signaling (RHS)

Communication Reference Architecture

and Dutch Profile for RWW service

This reference

Management Layer

ETSI EN 302 665 V1.1.1
Comm. Architecture

ETSI TS 102 965
ETSITCITS Registration list

Facilities Layer

Security Layer

i.e.

ETSI EN 302 637-1
Cooperative Awareness
Message (CAM)

ETSI EN 302 894-1
Facility Layer Structure

ETSI EN 302 894-2
Common Data Dictionary
(CDD)

BasicEEcal Dyr‘\am?f‘inap ISDIS 1;74:9 lTISSAlD Dem?tfglfz:tﬁﬁ:?z;:eml
(LDM) (Vehicle orriented) (Seplicaueni) Notification Message (DENM)

1SO TR 20025

l

Networking and Transport Layer
ETSI EN 302 636-1/2/3
GeoNet Requirements
and scenarios

ETSI EN 302 931
Definition of GeoAdres

Access Layer

ETSI EN 302 636-4-1
GeoNetworking Media

ETSI EN 302 636-5-1

Ihdepentent Basic Transport protocols

Radiocommunications
equipment operating in

ETSI EN 202 663 ETSI TS 102 687 ETSI TS 102 724
Profile standard on PHY/MAC Congestion ITS G5 channel
European on ITS G5 control configuration

Mitigation techniques to
avoide interference CEN

IEEE 802.11

Lower Layer specifications
(ensuring ITS in 5.9 GHz)

protection in ITS

Central ITS.

ETSITS 102 941
Identity, trust, and privacy
(and update)

ETSI TS 102 942
Access control, secure and
privacy preserving services

ETSITS 102 943
Confidentiality Services,
(and update)

ETSITS 103097
Security header and
certificate formats for ITS
G5

2 I ; I | : I| To be I| Lead | | To be I I_C!a.rifi;tir‘)n || o I . I
{ ETSI ‘ CEN/ISO To Contribute reviewed Contribute checked . ofuse No contribution || Monitor change

Figure 4-8 "{TS G0N TERArANCE hrhtd AR RIS T RS it MAMSIES Y Bt fe Bements

| communication architecture
‘ is valid for all ITS systems,

. Eitr:lm;imffﬂ e OBU, RSU and BO systems.
curity mapping for e ey
o 002 In the ETSI definitions
these elements
€751 €5 202910 are named
Identity managementand | \/ehicle ITS,

Roadside ITS and



Security goals

- Integrity Traffic Safety relies on reliable
and secure information, which in

- Authenticity turn demands for a dedicated
- CAM + DENM Messages system that provides tools to

- Key Management establish trust between

_ _ communication end-points.
- Confidentially

- Key Management
- Privacy
- Resolving the relation between pseudonyms and venhicle
owner/driver shall be prevented for unauthorized entities
- Availability
- In time
- always



WG Recommendation for PKI trustmodel

« Deploy one common trust model for whole EU

— Day One:

« single trust domain (let op # one single Root CA)

« Certificate Trust List (optie 2¢)

— Toekomst:

« multiple interoperable trust domains
« CTL in multi-domains (optie 3c) of Bridge CA in multi-domains

(optie 3b)

Intermediate

Rootca

Root CA certifies the

Intermediate

1. Hierarchisch

Root
A2

| eridge

2/3 b. Bridge CA

1 cas

Root
CA2

.| Root
CA3

2/3 a. Federation

R
CA2
R Root
Al CA3
Certificate

2/3 c. CTL
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Technology Is not the biggest challenge

e Break down legal barriers and stimulate innovation
e Provide the (digital) infrastructure
o Safety and security

e Gain and maintain public support



le solutions
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Work together towards s

Autonomous

Cooperative

Automated Y
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Far from
Certainty
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Certainty



Conclusions and food for thought

- Work is in progress; from connected, cooperative AND autonomous to
fully automated vehicle’s. Will developments converge and prove their
functional synergy ?

- ITS Corridor improves smart traffic management and coordination on
standards and privacy issue’s.

- Meanwhile autonomous cars are being tested in several countries in
Europe: NL, UK, FR, DE, Sweden. Including overtaking and merging
using (just) sensors (and HD-maps).

- Meanwhile most C-ITS use-cases are still in pilot or operational in a
small area and will not be available soon on all public roads.

- Need to speed up deployment of C-ITS in all countries in EU.

- Progress is now achieved via real live projects to share knowledge
and where stakeholders work together: car-industry, road-operators,
researchers, innovators, universities, governments, on business/use
cases and handling real deployment issues.
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Thank you

- Joop Veenis
- joop@veenis.net



