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Transport, the engine room of Europe

 The EU 27 comprises 5.000.000 km of paved roads (65.000 km 
motorways, 212.800 km of rail lines (110.458 km electrified), 
and 42.709 km of navigable inland waterways 

 Transport sector is 10% of the GDP in the EU

 Transport sector offers 5% of total employment in the EU (2 
million jobs in the automotive sector + 10 million jobs in the 
transportation)

 Transport sector exports €70 billion/year and the industry 
invests €30 billion per year in R&I

Europe’s Transport Sector
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Europe’s Transport Sector 
Smart mobility services 

Real Time Traffic and 
Travel Information Cooperative 

Intersection Safety

ITS services to 
improve infrastructure 
usage

ITS services 
for travel 
assistant

eCall: Pan-European in-vehicle 
emergency call

Traffic safety information 
services

ITS framework 
architecture 

Optimised collection and 
provision of road, traffic 

and travel data

Accurate public data for 
digital maps

Multimodal 
journey planners

E-Freight

Electronic 
road tolling

Open in-
vehicle 
platforms



Europe’s Transport Sector
Intelligent Vehicles
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Europe’s Transport Sector
Cooperative Systems 



Europe’s Transport Sector
The White Paper 2011

Roadmap to a Single European Transport Area
Towards a competitive and resource efficient transport system

• To meet the challenges, transport 

has to:
 Use less energy

 Use cleaner energy 

 Exploit efficiently a multimodal, 
integrated and ‘intelligent’ network

• Curbing mobility is not an option

• By 2050 reduce emissions by 60%, 
and 20% by 2020 (2008 level)

• By 2050 move close to zero 
fatalities in road transport, halving 
road casualties by 2020
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Europe's Transport Sector
Digital Agenda for Europe

• The overall aim of the Digital Agenda for 
Europe (DAE) is to deliver sustainable 
economic and social benefits from a digital 
single market based on 

• fast and ultra fast internet and

• interoperable applications 

• DAE is a key component of the Europe 
2020 Strategy.

• http://ec.europa.eu/digital-agenda/



Content

 About Europe's Transport Sector

 About Automated Driving

 Research and Innovation in Automated 
Driving

 Supporting Activities

 Next Steps

9



About Automated Driving

• Majority of accidents (> 90%) is caused by 
human error. The human is not always 
making optimal driving choices for (energy) 
efficiency either. 
 the impact of high levels of automation is 

clear

• ICT can significantly contribute to solving 
road transport related problems. 
 Automated driving has great potential to 

improve significantly safety and energy 
efficiency

• The driver needs assistance in increasingly 
complex traffic situations
 The highly automated vehicle could take 

care of some driving tasks to make 
his/her task easier

Increasingly seen 

as the only long-

term option



AutomatedAbout Automated Driving

Basic elements

Control Unit

GNSS signal

Sensor

Sensor

Brake by wire Brake by wire

Accelerator by wire

Steering by wire

CU output

CU input
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About Automated Driving
State of the art

Electronic Stability control Lane Support Systems Emergency braking

These systems are key building blocks of Automated driving

Advanced Driver Assistance System Platooning of vehicles
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Examples of completed 
projects

• Chauffeur (FP4)  – increasing the capacity (density) of freight 
traffic while maintaining safety by electronic coupling of trucks 
(platooning)

• CyberCars (FP5) – developing fully automated urban vehicles for 
dedicated infrastructures

• CyberCars 2 (FP6) - Cooperation between vehicles running at 
close range (platooning) and at intersections (merging, crossing), 
based on V2V and V2I communications and vehicle coordination

Photos: Cybercars project Photos: CyberCars-2 project



• Both extremes in the automation spectrum have drawbacks
• Pure information provision  “information overload”

• Fully automated (driverless)  additional effort in vehicle and infrastructure

• Highly automated driving is the key

• Automate but keep  driver in control (system acceptance)

• Control strategy if driver can not handle the situation

• Handing over strategy to driver if needed

• Cooperative driving needs automation

• Highly Automated Driving is of “dual use” for safety and 
environment

Highly Automated Vehicles for Intelligent Transport

HAVEit (FP7)

Example of recent projects
HAVEit



Safety and Functional Architecture Applications

Joint system demonstrator, 

steer-by-wire

Architecture migration 

demonstrator
Brake-by-wire truck

Safety and functional architecture 
applications

Example of recent projects
HAVEit



Highly Automated Vehicle Applications

Automated 

Queue Assistance

Temporary 

Autopilot

Safety 

enhancement

Demanding driving tasks Monotonous driving tasks

Highly automated driving 

applications

Automated Assistance 

in Roadworks and Congestion

Energy optimization,

emission reduction

Active Green Driving 

(Energy Optimizing Copilot)

Example of recent projects
HAVEit
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Improving Urban Mobility:      CITYMOBIL (FP6)

Large scale demonstrations for the 
implementation of automated transport:

 Heathrow (Personnal Rapid Transit system 
which is a driverless vehicle able to drive 
automatically on guided lines to increase the 
speed of transfer of passengers between 
terminals; 

 Rome (Cybercars; autonomous vehicles using 
cybertenic technologies); 

 Castellon (Advanced buses with dual-mode; 
the bus will use ITS technologies in order to 
be able to be driven automatically in some 
part of the trip avoiding traffic congestion).

Example of recent project
CITYMOBIL

http://www.citymobil-project.eu/index.php
http://www.citymobil-project.eu/index.php


Example of recent project
interactive

Mission

To develop new high performance 
and integrated safety applications, 
enhancing the intelligence of 
vehicles and promoting safer and 
more efficient driving

Goals

1. Extend the range of possible scenarios and the usability of Active 
Safety Systems by multiple integrated functions and active 
interventions 

2. Improve decision strategies for Active Safety and Driver-Vehicle-
Interaction

3. Develop solutions for collision mitigation that are able to improve 
the market potential towards low segments

4. Create an innovative model and platform for enhancing the 
perception of the driving situation 
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Supporting Activities
Studies

• SMART 2010/0063

Defining the required Infrastructure supporting Co-

operative systems

• SMART 2010/0064
Definition of necessary vehicle and infrastructure systems for 

Automated Driving

• SMART 2010/0065

New services enabled by the Connected Car
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Definition of necessary vehicle and infrastructure 
systems for Automated Driving 

CONSORTIUM:

TNO (lead) 

Panel of 8 individual external experts from University of 
Southampton, Frost & Sullivan, Tecnalia Automotive and DLR

Main objectives:
• To clearly describe the scope of required vehicles and infrastructure 

systems including a clear definition of ICT requirements imposed by 
automated driving

• To recommend a realistic step-by-step approach to cope with such new 
requirements

• To also identify and state existing gaps in knowledge and future research 
needs.

• Available for download: 
http://ec.europa.eu/information_society/activities/esafety/doc/studies/automated/reportfinal.pdf

Study SMART 2010/0064

http://ec.europa.eu/information_society/activities/esafety/doc/studies/automated/reportfinal.pdf
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Study SMART 2010/64
VEHICLE AND 

Conclusions of the study:

•it is the driver that needs to 
understand, accept and buy it

•it is the technology that has to fulfil 
the safety requirements

•It is the business models that make 
deployment reality

Affordable accuracy and reliability of automated 
systems are needed

Standardisation
Fail safe, graceful degradation

New parties will take a role in the deployment of 
automated systems

Depending on role governments, dedicated 
infrastructure will be realised 

Driver in control?  responsibility remains with the 
driver?

Adaptation by driver (HMI, training, benefit) is 
necessary



First Automation 
Workshop

http://ec.europa.eu/information_society/activities/esafety/2011/automation_workshop/index_en.htm

26 October 2011
Brussels

• Conclusions (I)
• Definitions and terminology: Common definitions and 

terminology for different functions & levels of 
automation needed 

• Benefits of automation and acceptance:
Proving usefulness of automation is key driving force in convincing buyers to buy, 

and road operators to invest in infrastructure. 

Establishing a business model where all stakeholders benefit 

• Dedicated Lanes:
Smart lanes or eLanes will be used where automated vehicles can circulate under 

physical separation limits or different time slots than non-automated vehicles

Dedicated lanes available for public transport = favorable situation exists for the 
automation of public transport.

• Driver Behavior
Driver training & compensation of the driver behavior are critical.

Human performance in using different levels of automation, take-over situations and 
the associated legal issues. 

Behavior of automated vehicles should be made predictable for other road users



First Automation 
Workshop

26 October 2011
Brussels

• Conclusions (II)
• Legal Aspects: 

Different legislative situation in US & Japan (Vienna convention does not seem to 
apply).

Key issues to be investigated: liability exposure, allocation among multiple parties & 
insurability without actuarial data.

• Logistics:
Automation more difficult & complex to be applied to logistics
Logistics processes are complex & the complexity will not go away by automating 

transport and handling operations
Innovation should concentrate on interfaces between processes & actors at 

planning/execution level.

• Future Research:
affordable accuracy & reliability including components & telecom interfaces
graceful degradation mechanisms: automated systems can fail in a safe way

• Standardization:
What to standardize (functions and functional requirements, safety requirements, 

hardware and software elements, interfaces, communication, conformance test 
specifications etc.),

What kind of standards (international, European or industry) are needed
International standardization co-operation needed to align approaches



First Automation 
Workshop26 October 2011

Brussels

• Conclusions (III)

• Platooning:
Clear potential to establish automation in public motorways.

Standardization needed in platooning sensing system, real time control with 
ITS architecture, and ASIL levels from functional safety.

• Verification and Certification:
Definition of requirements & methods for safety verification & certification 

needed.

• HMI Requirements:
Requirements must be agreed for technical functions & design of HMI

HMI must be designed to minimize negative impact on safety and adapt the 
technologies to different drivers.

• WG on Automation in Road Transport:
A new WG on Automation will be established under the iMobility Forum.



WG Automation in 
Road Transport
iMobility Forum 

 Working Group Objectives  

• The main objective of the Working Group is to “act as a forum for 
understanding the current state-of-the-art in automation in Road 
Transport, exploring and promoting the potential of automation and 
applications for intelligent and sustainable mobility, and providing a 
clear direction for the challenges of the future”.

 Working Group Output

• The Working Group will focus its activities on the common 
agreement on one or more roadmaps for future developments in the 
area of automation in road transport. The Working Group will 
therefore make use of and apply scenarios to these roadmaps.

 Working Group Relation with Policy Initiatives  

 The work within the Working Group addresses topics stemming from 
the workshop on Automation in Road Transport organised by the 
European Commission on 26  October 2011.

 Chairmen

 Maarten Oonk, TNO (on behalf of ERTICO Research Platform 
Sector),  

 Joakim Svensson, VOLVO Group Trucks Technology
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Standards for Automation
Global aspects

 Automotive and ITS standardization ISO TC 
204 & TC22 (assist functions / road vehicles)

 CEN TC278 & TC301 (ITS / Road vehicles)

 ETSI TC ITS & 3GPP (assist functions / ITS 
communication / cellular communication)

 SAE (autonomous vehicles)

 IEEE (ITS communication)

 Robotics, industrial automation 
standardization

 The International Society of Automation (ISA)

 ISO TC184 Automation systems and 
integration (SC1, SC2, SC4, SC5)

 CEN TC 310 Advanced automation 
technologies and their applications

 IEC TC65 Industrial-process measurement, 
control and automation…
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Standards for Automation
Current situation

 No standards are available for fully automated vehicles

 Only driver assistance systems are being standardized or having 
published standards (ISO TC204 WG14 & ETSI TC ITS WG1)ABS, ESC, 
ACC, FCW, LDW, CSW etc..

 Some automated/autonomous systems are being studied (at INRIA, GM, 
etc).

 being tested (Google car, VIAC Challenge, DARPA Grand/Urban Challenge, 
EC projects etc)

 deployed or being deployed (Morgantown PRT, Heathrow pod - ULTra PRT 
/ Masdar City PRT)

 Co-operative ADAS may be the next step towards the driverless road 
transportation

 High interest for global standards from international stakeholders

 International standardization co-operation needed to align 
approaches and synchronize efforts avoiding work duplication
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International Cooperation
Tri-lateral Automation WG 

32

Tri Lateral Working Group on Vehicle Automation:
EU-US-JP Joint Research on Vehicle Automation 

 Builds strongly on the regional plans and working groups in 
USA, Europe and Japan

 The Tri-Lateral Working Group focuses on automated 
operation involving all road users, within a connected 
environment, for broad information sharing and focused 
collaboration across the regions.

 The working group will exchange and discuss views and 
perspectives on relevant topics in the area of vehicle and 
road transport automation that apply to the role of public 
authorities with all stakeholders, to disseminate the state-
of-the art and to define needs for harmonization and 
standardization in order to  support international 
developments and deployment.
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• AdaptIVe: Automated Driving Applications & 
Technologies for Intelligent Vehicles

• Indicative Budget: ~25m€ over 4 years

• Indicative start date: 1 Jan 2014

• Main outcomes:

• Demonstrations: close‐distance, urban and highway 
scenarios

• Response4: Liability issues

• Human Vehicle integration

• Evaluation methodology and tools

Next Steps

Workprogramme 2013



VRA: Support Action under negotiation

• VRA Objective: To create an active European 
network of experts on Vehicle and Road 
Automation 

• Contribute to EU-US-JPN international task force

• Identify deployment needs for the different 
domains of Vehicle and Road Automation

• Promote the Research on Vehicle and Road 
Automation

• Start: 1/07/2013, Duration: 42 Months

• Coordinator ERTICO

Next Steps

Workprogramme 2013
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• iGAME: Interoperable GCDC AutoMation
Experience

• COMPANION: COoperative dynamic forMation of 
Platoons for sAfe and eNergy-optImized gOods
transportatioN

• AutoNet2030: procedures and algorithms for 
interaction control among co-operative vehicles, 
including both automated and manually driven 
vehicles

Strategic Targeted Research Projects

Resulting projects

from 2013 call
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• In Europe and other regions we need a transport system 
that is resource efficient, environmentally friendly, safe 
and seamless for the benefit of citizens, the economy and 
society. More specifically, we need to address the following 
challenges:

1. Full connectivity in transportation
2. An electromobility revolution 
3. Supporting different ownership models
4. Automation for safety and sustainability
5. New disruptive and transformative services
6. Re-vitalising the markets  
7. New industry based on new vehicle concepts
8. Tackling changes in demographics and the continuing 

urbanisation and aging population

Next Steps
Addressing the challenges 

of future mobility
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Next Steps 
Horizon 2020

The Framework Programme for Research and 
Innovation 2014 – 2020 (80 B€)
Three mutually reinforcing priorities dedicated to

 Excellent Science
 Industrial Leadership
 Societal Challenges

Smart, Green and Integrated Transport is one of the 
societal challenges
In the transport domain, H2020 is one of the main 
instruments to deliver the goals of the White Paper
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Smart, Green and Integrated Transport
• Specific objective

• To achieve a European transport system that is resource-efficient, 
environmentally-friendly, safe and seamless for the benefit of citizens, 
the economy and society.

• Broad lines of the activities

• Resource efficient transport that respects the environment

• Better mobility, less congestion, more safety and security

• Global leadership for the European transport industry

• Socio-economic research and forward looking activities for policy 
making

• International cooperation

• Roadmap-based research based on STTP, ERTRAC and 
iMobility Forum's Strategic Research Agenda

Next Steps
Mobility and Transport R&I
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Thank you for your attention!
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