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Executive Summary 

The eSafety Forum Working Group RTD (WG eRTD) has reviewed the 
recommendations on R&D in FP7 as reported from five expert workshops, arranged by 
DG INFSO, on the following five topics: 

 

·  Mobility Services for People 
·  Mobility Services for Goods 
·  Intelligent Vehicle Systems 
·  Cooperative Systems 
·  Field Operational Tests 

 
With the aim of focussing on R&D in the ICT for mobility challenge, towards key societal 
concerns of traffic safety, efficiency and environmental compatibility as well as 
considering competitiveness of the European Industry, the WG eRTD has identified, for 
the five areas listed above and for related horizontal aspects, a set of R&D priorities for 
the early phase of FP7. These are stated below in a short format. Additionally, R&D 
topics for the subsequent phases of FP7 are outlined in the following pages of this 
document. 
 
A draft version of this document was circulated for public consultation in mid-July, and 
the web-based consultation closed early in September with some 33 written 
contributions received. These were reviewed by the WG eRTD and the document was 
amended accordingly and finalised. 
 

Recommendations on R&D Priorities for FP7 in its early phase: (short version) 
 
·  Mobility Services for People 

�  System architecture for multi-service overlay networks 
�  Geo referencing data systems and data mining technologies 
�  Adaptable user interface and standardized format for mobility information 
�  Always-on context awareness flexible, reliable and accessible systems 

 
 

·  Mobility Services for Goods 
�  Exploiting RFID and ICT platforms 
�  Urban logistics, liable security, tracking and tracing 

 
 

·  Intelligent Vehicle Systems 
�  Vehicle environment perception systems 
�  Human Machine Interface for intelligent vehicle systems 
�  Vehicle architecture for data flow. Dependable vehicle infrastructure 
�  Faster and smarter actuator performance 

 
 

·  Cooperative Systems 
�  System integration, configuration management, service monitoring 
�  Intelligent infrastructure 
�  Simulation and testing for evaluation of concepts and systems 
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�  Communication V2V and V2I 
�  Enhanced digital maps and positioning of sufficient accuracy 
�  Large-scale pilot V2V and V2I applications demonstrations 

 
 

·  Field Operational Tests 
�  Methods and Procedures for planning, running and evaluating a FOT 
�  Small scale, real FOT using technically mature ICT systems 

 
 

·  Horizontal Issues 
�  Methods and procedures to assess the safety and traffic impacts of ITS 

functions 
�  Enhanced digital maps  
�  Enhanced position systems 
�  Security functions and services embedded into the ICT – ITS system 
�  Intelligent infrastructure; Network management, interoperability of systems, 
�  Road maps and business models for commercial deployment of ICT transport 

systems 
�  ICT for cleaner mobility (optimum routes, flow optimisation) 
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1 About this Document 

This document has been prepared as a contribution to the FP7 Work programme 
on ICT for Mobility. It also harmonises and consolidates the views and concerns of 
the relevant road transport stakeholders on the priorities of R&D in the ICT domain. 

The document mainly focuses on five areas identified as priorities of ICT for 
Mobility, namely: 

·  Mobility Services for People 
·  Mobility Services for Goods 
·  Intelligent Vehicle Systems 
·  Cooperative Systems 
·  Field Operational Tests 
 
Major objectives of research in these areas are to further develop and deploy 
technologies, functions and services to enhance traffic safety, efficiency and 
reduce the impact on the environment. Additionally the commercial and 
competitiveness aspects of European Industry are dimensions to be recognised in 
outlining future strategies and in the selection of R&D topics. 

For all of the five areas listed above, the European Commission DG INFSO  
organised targeted expert meetings to develop and formulate recommendations 
and priorities for R&D in FP7. This occurred during a series of five workshops that 
took place in April – May 2006. The eSafety Forum, through the Working Group 
RTD, subsequently engaged in a sixth workshop where the recommendations of 
the five areas were reported, discussed and set in relation with the objectives to 
improve road transport and European industrial competitiveness. Additionally, 
“horizontal” aspects such as standards, and common communication links were 
identified as issues belonging to the research agenda. 

A version of this document was made available on the web site of DG INFSO for a 
broad public consultation. The Working Group RTD (WG eRTD) of the eSafety 
Forum has reviewed and assessed some 33 written contributions received. The 
document was amended accordingly and the final version (this document) will be 
issued as the WG eRTD’s recommendation on FP7 Work programme for the ICT 
for Mobility challenge. 
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2 Background, Challenges and Approaches to Solutions 

Passenger and goods road transport, in urban, inter urban and rural areas, faces 
several major challenges that are likely 
to become even more severe in the 
future. Energy consumption and the 
availability of oil and gas as well as 
alternative fuels, environmental impact 
of air pollutants, noise emissions, safety 
and traffic congestions are issues of 
serious societal concern. The efficiency 
of the road network in Europe and the 
competitiveness of the European 
industry are additional dimensions to 
consider.  

A holistic and integrated approach is 
required to find solutions for our road 
transport system. Such an approach 
embraces production and supply of energy/fuels, vehicles adapted to the services 
requested by society and its individuals, road network and traffic management 
systems in order to provide a dynamic framework for a safe and efficient traffic 

environment.   

In the domain of traffic safety, efficiency 
and driver assistance systems, ICT 
systems have great potential in 
addressing the challenges and 
contributing to solutions. One can 
foresee that ICT can also contribute to 
environmental and energy savings by 
providing means for better planning, 
monitoring and management of traffic 
and transport. 

The following pages focus on the contribution of ICT to the future Road Transport 
System. In particular the major challenges of traffic safety and efficiency are 
addressed. But also of equal importance are the issues of driver support, concern 
for other road users (vulnerable road users) and the impact on the environment.  

Major contributions to the above described challenges are found in the five areas: 

·  Mobility Services for People 
·  Mobility Services for Goods 
·  Intelligent Vehicle Systems 
·  Cooperative Systems 
·  Field Operational Tests 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Energy and Environment 
aspects of Road Transport 

 
 
 
 
 
 
 
 
 
 

Safety for all road users 
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Additionally, several horizontal issues combining and complementing these five 
areas are necessary for an integrated and holistic approach to road traffic and 
transport. 

In the following Sections, the five areas and the horizontal issues are outlined and 
R&D priorities for these are recommended 
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3 Mobility Services for People 

3.1 Introduction and Description 

This chapter identifies key issues for “Mobility Services for People” with regards to 
ICT. 

It should be noted that real implementation of mobility services require efficient 
transport systems, including related information flows, for both private and public 
use, and consider all “moving and mobile people”, i.e. pedestrians, people with 
special needs, passengers and drivers inside and outside the vehicles. 

3.2 Challenges 

There is a need for “always-on” services offering reliable information personalised 
to users, which should provide a seamless user experience, irrespective of the 
terminal or the communication network. 

Methods and procedures for sustainable 
and optimal mobility are a must. Amount 
of travelling, measured in distance, is 
increasing all the time (e.g. airborne 
travelling is estimated to triple during 
next ten years). Congestion problems 
are increasing. In order to improve our 
quality of life various technologies have 
to be developed to reduce pollution, 
noise and also traffic volume in general. 

Adequate info-mobility services, 
including pre-trip, on-trip and post-trip information can help to tackle these 
problems contributing to a more efficient mobility. Accurate and real-time inter-
modality information has to be offered through the whole chain for private, public or 
combined transport modes. 

The development of mobility services has as a by-product enabled various other 
services. Development of communication solutions for private, commercial and 
public transport vehicles has already started with higher available data transfer 
rates, availability of download capabilities and dedicated designed HMIs. More and 
more information about our environment is available with real-time updates. 
Entertainment possibilities are increasing remarkably with multimedia messaging, 
music downloading and content sharing. 

There is a strong need to develop harmonised, interoperable, pan-European 
mobility services, context aware, with reliable transport contents and wide 
availability to users and their interfaces to single and multi-modes of transports. 

Seamless integration of Nomadic Devices into vehicle’s HMI is a key feature for 
eSafety. Driver distraction needs to be minimised, high customer value is expected 
if data can be exchanged between home, car and portable use. It is expected that 
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users will carry their Nomadic Device into 
the vehicle; therefore integration according 
to European Statement of Principles (ESoP) 
will avoid unsafe use while driving. Nomadic 
devices also enable much quicker market 
penetration for many services such as Real-
time Traffic and Travel Information (RTTI) 
than relying on Original Equipment 
Manufacturers (OEM) equipment alone. 

Finally, whilst a number of European 
countries have implemented city wide 
interoperable fare management system, the 
mobility of people in the EU would be 
helped by bringing together national players 
to investigate possible paths to the ultimate 
goal of a European interoperable fare and fee management system (s). 

3.3 User Aspects 

There are two different aspects involved: the users need to know about the 
services and to understand the services. Thus, both availability and capability 
knowledge (i.e. user friendliness) are needed.  

Wide offering of mobility services is needed. One of the key issues to be 
addressed is the functional coexistence of free of charge web content and 
marketable content with additional value. Furthermore, content must be accurate, 
reliable, relevant, complete and free from redundant and distracting information. 

Focus should be on people and on urban situations. Emphasis is moving towards 
the users of the urban transport systems because mobility services are more or 
less organised for inter-urban situations. But there is a great diversity from city to 
city. Furthermore, managing roads is changing towards network operation, i.e., 
managing traffic situations and preventing incidents, as well as managing 
dedicated traffic in urban areas. 

One of the main requirements is a very well defined and managed customisation of 
service packages. This means that for the end user mainly two things matter: the 
applications available on his/her terminal and his/her possibility to access the 
content through them. 

Public Transport information is not enough to attract people to use public transport 
– frequency, coverage, comfort and cost are critical factors. One solution could be 
logistics software to pool together statutory transport (health, elderly, education, 
etc) with commercially provided transport services. Another way could be to 
investigate how to make the whole area of public transport provision more reactive 
to network conditions, by for instance dovetailing real-time and predictive 
information with public transport operations. 

 
 

Nomadic Devices in Cars 
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3.4 Applications and Services 

Harmonised, interoperable pan-European mobility service with transport content 
and wide availability to users has to be developed. Challenges are to get content 
updating continuously with responsible, local parties involved, managing the wide 
variety of communication modes and access methods and giving reliable, relevant, 
complete and useful information to the user in the form and with devices wanted.  

The mobility services have to be “always-on” 
and converted into a usable information 
toolbox. There should be no need for starting 
any additional applications, but making a 
quick change to the selection and using of 
services covering travelling and other activi-
ties of mobility. Straightforward navigation is 
needed for things like: how/when/where to 
go, options to travelling/transport, options in 
problematic situations, options for access 
and routes, information about the 
environment, locations etc. The mobility 
services should provide a seamless user experience to the customer. 

Regular commuters as well as road users who are not familiar with the area and 
those with special needs have to be covered in order to make these mobility 
services a success. One of the main requirements is thus a very well defined and 
managed customisation of service packages for each and every person. This 
requires on one hand a selection of ready-made profile setups (like styles and 
themes in Windows for graphical User Interface (UI)) but also the possibility to 
have a totally personalised customisation. Context awareness, especially location 
awareness enables the mobility services to give efficiently selected, relevant 
information to the users without the need to ask for details for information filtering 
(like in Web services). In this context, flexible access of external applications (e.g. 
those downloaded from service centres or running on nomadic devices) to the in-
vehicle HMI is an important area including both technical and strategic issues, 
which need further research and studies. 

These mobility services are made for end-users, users maintaining services (super-
users, remote services) and user managing systems (administrative, fleets, roads, 
traffic management). 

3.5 R&D Topics 

·  System architecture for connecting various systems together in a multi service 
overlay networks 

·  Geo referencing data systems as a prerequisite to services 
·  User interface (single and multi-mode) and accessibility development 
·  HMI issues specific to “Mobility Services”,  

including seamless integration of nomadic devices to vehicle HMI 
·  Journey planning and “through ticketing” systems 
·  Standardized format for mobility information 
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·  Interoperable fare and fee management systems 
·  More accurate positioning technologies or systems 
·  Personalised, context aware services 
·  High-rate data transfer capacities 
·  Address  the specific accessibility and other needs of the elderly and disabled 

and utilise these as incentives for innovation 
·  Utilisation and impact of IPv6 on satellite based services  
·  Continuity of the services 
·  Connectivity / data exchange car / home / portable 
·  Safe in-vehicle use whilst driving 
·  Data collection and data mining  
·  New ICT solutions to deliver better and cheaper public transport 
·  Certification procedures 
·  Business Models (PPP) 

 
 
 

3.6 Core Technologies 

Key challenges in ICT area for Mobility services  

• IPv6 (all devices with IP-address: can you call your car, can the service man do 
it?) 

• high-rate data transfer capacities (OTA-updating, over-the-air: updating your 
car©s music, videos, engine, digital maps,) 
 

Availability of content in the terminal depends on the existence of two main 
technical parts: first does the content exist and second can the content be properly 
accessed. In mobility services content is almost always based on digital maps, i.e. 
all information has to be geo-referenced. This information includes road 
information, points of interest, traffic information, weather, public transport 
timetables and travel management information. More general information is related 
to entertainment and other information, like real-time web-cams and traffic cams. 
Data fusion methods, sensor systems and sensor networks are capable of creating 
huge amounts of data, which have to be filtered for various uses. European wide 
mobility services may be difficult to realise because the availability of data varies 
from country to country. Interoperability must be ensured (standard interfaces, 
content formats/metadata, common protocols) 

3.7 Deployment Issues 

In order to transfer the results of research activities more efficiently to the real 
market and to commercial use, development of business models and commercial 
exploitation activities have to be supported. Cooperative activities between public 
and private sector (PPPs) but also between private persons (private publishing, 
P2P) have to be established. A proper emphasis should be put on "product 
development" and commercialisation of services. Earlier projects have managed to 
deliver interesting mobility services and  easy-to-use services. After this prototype 
phase, it is rare to find many examples of prototypes that have been developed 
into products for commercialised market entry.  
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Solutions for handling the geo-referencing of content, permanent and changing 
content, local, national or European level content have to be made. Data collection 
and processing are carried out in many ways. Content information is gathered by 
commercial companies (news agencies, mapping companies, cellular network 
operators), public authorities (traffic management, weather stations), drivers or 
travellers (fleet systems, ordinary drivers). In order to make all the content usable 
commonly agreed transport related architecture definitions, including protocols, 
content formats and information exchange mechanisms have to be taken into use. 
Binding agreements are needed between the content and service providers on 
coverage, availability, continuity, timeliness, correct formats and  other 
data/information quality aspects...  

In standardised interfaces there is a need for a definition of minimum content set 
which is required and definition of proprietary additional manufacturer specific set 
which can be used if wanted, e.g. metadata definition in GIS information. A 
multilingual solution needs to be developed to enable true pan-European service.  

Services related to public transport are often seen as services needing 
standardisation and certification. This is often true, but not in all cases. Certification 
may be needed with some types of mobility services, some activity on certification 
mechanisms exist in e.g. GST or Certecs. One of the challenges in the near future 
is how to qualify the future applications based on certified Galileo signals but with 
uncertified content.  
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4 Mobility Services for Goods 

4.1 Introduction and Description 

This chapter identifies key issues for Mobility Services for Goods with regards to 
ICT. It should not be overlooked that there remain many other significant issues. 

The core objective for Mobility Services for Goods is to develop seamless, efficient 
logistics chains across boundaries, modes and services, in order to meet 
customers’ expectations at lowest cost and to address Europe’s major societal 
challenges arising from the increasing demand for transport services. 

4.2 Challenges 

The freight transport sector has a high impact on 
the overall structure and performance of our 
transport networks. Freight transport counts for a 
high share of the load on our networks, and 
successful implementation of improvements will 
deliver immediate benefits. 

Major challenges to be addressed include: 

·  Planning and optimising, monitoring and 
managing, the transport chains within and 
across modes and transfer points 

·  Exploiting the potential of radio frequency identification (RFID) for transport 
logistics with intelligent and value-added applications and services 

·  Enhancing transport security using ICT in local and cross border goods flows 
·  ICT solutions for network operators to cooperate with ‘intelligent trucks’ to guide 

lorries smoothly and safely within urban areas 
·  Achieving the potential of urban logistics and e-fulfilment 
·  Offering true best-service/lowest-cost multi-modal solutions. 

 
4.3 User Aspects 

Due to the specific structure of the freight transport sector very diverse objectives 
and user aspects have to be considered: 

·  Shippers and receivers have different requirements and priorities. The systems 
and processes of the logistics actors need to be able to work with this diversity. 

·  Costs and reliability of services are fundamental to the competitiveness of 
logistics actors. 

·  All actors are part of extensive and overlapping transport/logistics supply 
chains. They cannot determine the overall framework or technologies on their 
own. 

·  Full knowledge of options is fundamental to the competitiveness of multi-modal 
solutions. 
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4.4 Applications and Services 

The main application and service areas needed for Mobility Services for Goods 
are: 

·   Services for goods transport based on open best-service/lowest-cost principles 
supporting best choice of modes. 

·  Tracking and tracing of goods and vehicles across the transport logistics / 
supply chain to increase security and service performance. 

·  Advanced urban logistics services to enhance efficiency of pick-ups and 
deliveries of goods. 

·  e-fulfilment services capable to 
deal with the changing demand 
arising from the more 
widespread e-business services. 

·  Supply chain optimisation and 
management. 

 
 
 

4.5 R&D Topics 

The R&D topics aim at: 

·  Creating seamless efficient mobility service systems using ICT as an enabler 
·  Exploiting RFID and ICT platforms as critical component and architecture 
·  Offering real modal choices 
·  Urban logistics systems for delivery and pick-ups 
·  Achieving high levels of reliable security and of adequate tracking and tracing 
·  Managing supply chains and logistics by supply chain event management 
Exploiting and demonstrating location-aware services including Galileo satellite 
based technologies. 

The R&D activities should be undertaken jointly with the task to deliver reliable 
solutions, or explore new solutions, in a real organisational environment where the 
impacts are assessed. 

4.6 Core Technologies 

Surveying the sector leads to the following prioritisation for technology 
development and demonstration: 

Highest priority technologies and tools 
·  Concepts and tools for optimisation in the transport logistics chain at the 

planning stage to ensure end-to-end efficiency 
·  Practical tracking and tracing tools needed throughout the supply chain 
·  Tool development and demonstration for new  ‘least-cost / best-service routing 

services’ 
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·  Value-added applications which exploit the potential available through RFID 
and ICT in general 

·  Tool development and demonstration for practical application of urban logistics 
and e-fulfilment 

Next priority technologies and tools 
·  ICT tools supporting transfer points and processes 
·  Further development of RFID technology, including low-cost RFID devices and 

Smart Tags with increased read/write range and speed and inter-tag 
communications 

·  Routing and navigation systems needed to meet the specific requirements of 
commercial vehicles (vans, trucks, buses), also taking into account issues 
relating to movement of hazardous goods. 
 

4.7 Deployment Issues 

·  A paradigm shift is on the rise in freight transport due to advanced information 
and communication technologies such as RFID: Objects (freight and vehicles) 
are more closely linked to their related information (in term of both descriptive 
as well as dynamic status information) than in the past. This will require new 
concepts, business models and operational products to be deployed. 

·  A strong focus is therefore needed on demonstration of robust, reliable tools – 
this is a sector which is willing to invest, but which also demands proven 
products (or solutions). 

·  Multimodal services and skills are mostly derived today from a single mode with 
some extra capabilities. A new generation of truly multimodal systems and 
capabilities is needed and has to be developed and deployed. 

·  Security measures and functions throughout the supply chain aimed at 
combating terrorism and theft and to ensure the integrity of goods are required. 
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5 Intelligent Vehicle Systems 

5.1 Introduction and Description 

Future research and development of intelligent vehicles is a major cornerstone of 
the ICT for mobility challenge in FP7. The main focus is on the next generation of 
improved, new and cost-effective technologies, on common platforms integrating 
several applications, on the better 
understanding of driver behaviour, on 
HMI issues and on the ability to support 
autonomous and cooperative driving. A 
key driver for this development is to 
reduce the cost of these advanced 
information and safety systems so they 
can reach a wider and larger market 
penetration, including also medium and 
lower priced cars, in order to achieve 
substantial impact on safety and traffic 
efficiency. 

5.2 Challenges 

The main challenge for the upcoming FP7 is the introduction of cost-effective 
sensors (including multi-usage and sensor fusion) and technologies for the 
intelligent vehicle and of advanced protective safety applications. These sensors, 
technologies and applications, should provide the basis for a new generation 
assisted driving platform, which integrate lateral and longitudinal control with 
collision mitigation systems. Advanced driver assistance functions need to be 
developed not only for cars but also for commercial vehicles (vans, trucks, buses) 
and two-wheelers. Research should also concentrate on autonomous vehicle 
systems operating in dedicated environments or performing their specific 
manoeuvres. 

Future vehicle systems need to be interoperable and their functionalities should 
support cooperative driving. Decision and control system must be adaptable to 
different driving situations and different driver capabilities Benchmarking activities 
should be considered for Active Safety, Advanced Driver Assistance Systems and 
Advanced Protective Safety Systems to cover aspects like technical reliability 
(failsafe and robust systems), safety benefits/risks, user acceptance, etc. Studies 
and research on legal issues related to these advanced and new systems should 
be progressed to enable real-life implementation. 

5.3 User Aspects 

The increasing number of safety functions in the vehicles and their complex 
interaction necessitates an increased focus on the user in terms of better 
understanding of the driver’s needs and capabilities, and modelling of his 
behaviour. 
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As driver situation awareness is maintained through intuitive Human Machine 
Interaction, reliable monitoring and prediction of driver status and the 
comprehension of vehicle safety functions, especially due to the growing aging 
driver population, need special attention. A concept for a new cockpit with special 
focus on HMI and enhanced driver situation awareness is recommended as future 
research topic. This should include ADAS warning and automation strategies, 
human factors issues related to drive-by-wire technologies etc, which has not been 
covered sufficiently in existing research. Another key issue is the development of a 
common platform to enable flexible HMI solutions for users with special needs. 
Finally, special attention should be given to improve traffic safety associated with 
the relatively high accident risk of young drivers. 

5.4 Applications and Services 

Applications should concentrate on new generation driving support, emergency 
manoeuvres and collision mitigation through novel and intelligent actuation 
concepts. The development of new generation longitudinal and lateral control 
functions needs to keep the driver in the vehicle control loop as far as possible.  
The applications need to be integrated on one platform and managed through a 
new generation HMI and cockpit concept to support situation awareness and to 
avoid over-flow and saturation of information.  For dedicated scenarios, 
autonomous driving support should be introduced. The quality of these applications 
needs to be ensured by formalised and commonly agreed procedures, as is the 
case with passive safety systems. 

The safety and security systems in the vehicle must be dependable. Thus, the 
vehicle infrastructure must support the operation and availability of these systems, 
e.g. dependable power supply for safety and security critical systems. 

5.5 R&D Topics 

·  Sensor development (improving existing sensors, new sensor concepts, multi-
usage and sensor data fusion) 

·  Positioning systems (accurate and fast) and enriched digital maps 
·  Flexible vehicle systems architecture  
·  Dependable, robust and failsafe vehicle infrastructure (e.g. power to safety 

and security systems) 
·  HMI issues and future cockpit  
·  Description and modelling of driver behaviour and capabilities  
·  Warning and automation strategies 
·  Human factors issues linked to new advanced driver assistance systems 
·  Effective actuators, in particular for passive and active safety functions  
·  Platform integration of several applications  
·  Development of foresighted and cooperative driving  
·  Autonomous vehicles capable of operating in dedicated environments 

 
5.6 Core Technologies 

The work will speed up the development of integrated active safety functions and 
their further harmonisation and integration with passive safety systems. The focus 
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is on enhanced and new sensors and sensor systems with more reliable 
perception of the driving environment and the capability to deal with complex 
scenarios such as intersections, detection and recognition of vulnerable road 
users, adverse and night time driving conditions. Foresighted driving is based on 
precise vehicle positioning and enhanced digital maps where cooperation with road 
authorities is essential. The use of devices external to the vehicle and standard 
gateways should be harnessed to support the development of vehicle information 
and remote diagnostics functions. Research on transport security and vehicle data 
security will further contribute to safer, cleaner and more efficient mobility. 

Enrichment of digital maps with road geometry and other relevant data attributes 
that support vehicle control and the evaluation 
of Galileo as an additional “sensor” for 
advanced driver assistance, safety systems 
and efficient power train control should be 
included. Robust, open, flexible and safe 
vehicle architectures for reliable high-speed 
data flow in complex environments need to be 
developed. This work also includes the de-
velopment of methods and processes for 
efficient cooperation between OEMs and suppliers. 

Whenever assistance systems are integrated into vehicles, performance fallback 
solutions must be provided if the systems fail or cannot react because of missing or 
non-interpretable data. Clear and intuitive warning or takeover request strategies 
must be developed alongside sensor and actor development. 

5.7 Deployment Issues 

The Intelligent Car Initiative outlines several actions to support the deployment and 
take up of these systems in the market. 

Examples of actions proposed which hold the potential to contribute to a faster 
deployment of Intelligent Vehicle Systems are:    

·  Raising awareness at different stakeholder levels 

·  Identification and implementation of incentives 

·  Establishment of a European Code of Practice for development and testing of 
Advanced Driver Assistance Systems 

·  Impact assessment and socio-economic cost/benefits analysis 

·  Establishment of an independent performance and conformance testing 
programme 
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6 Co-operative Systems 

6.1 Introduction and Description 

Cooperative systems for road traffic 
make use of communication between 
vehicles and between vehicles and 
the road infrastructure. Significant 
benefits beyond those that will be 
delivered by separate vehicle and 
traffic management systems are 
available from vehicles cooperating 
through communicating with one 
another and with the road 
infrastructure itself. 

6.2 Challenges 

One of the major challenges facing the transport authorities is how to retain 
flexibility and personal mobility and achieve significantly better efficiency whilst still 
delivering improvements in safety, environment and sustainability for everyone in 
the society. In order for cooperative systems to deliver their potential benefits they 
will have to function on the widest possible scale, both geographic and market 
wise. There has to be a shared vision and understanding among all relevant 
stakeholders about the nature of the way the services are delivered and where the 
cost and benefits will accrue. 

Wireless technology has the systemic problem that 100% system performance 
cannot be reached due to interference or shielding effects. Therefore safe fallback 
strategies (i.e. by supporting sensor systems like video, radar or ultrasound) must 
be developed. 

Furthermore, a threshold problem exists whenever cooperative systems for traffic 
management or collision avoidance shall function. Research results on minimum 
deployment rates are currently only partly available. 

Infrastructure needs to become more intelligent in order to maximize potential 
benefits of cooperative systems for network and traffic management purposes, 
including compatible interfaces with external systems such as control centres and 
other transport modes. 

6.3 User Aspects 

Demonstrations are needed to show deployable services that use efficient 
technical solutions, real users and real market conditions. There is a need to 
understand the interaction between social cost-benefits, commercial return, 
affordability and policy drivers. For successful deployment it is necessary to 
educate users and operators in order to familiarise them with the technology and 
its practical benefits in advance of services being deployed. Awareness needs to 
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be raised with the investment decision makers and the users, i.e. operators and 
public. 

A large scale demonstration (i.e. city/region wide) is needed in order to evaluate 
the potential impact of V2V and V2I applications, notably on network management. 

6.4 Applications and Services 

Services are needed to maintain and 
manage cooperative systems, enabling 
information to be exchanged at the 
service centre level and applications 
and services to be delivered to large 
numbers of mobile individuals over 
wide geographic areas. There is a need 
for open, interoperable systems at both 
the vehicle or portable device and 
service or control centre ends of the 
chain. Applications can be local or road 
network based, individual or collective, 
or aimed at traffic safety and/or efficiency. 

The interface and information requirements between cooperative systems and 
Traffic Management Systems (TMS) need to be recognised and explored. It is 
anticipated that cooperative systems will need reliable and up to date network and 
traffic and travel information, as well as short term traffic forecasting. This implies 
traffic management centres that have the facility to collect, monitor and 
disseminate (as well as receive) information to external systems and to model 
traffic using fairly sophisticated expert software. Besides this proactive approach, 
traffic and network management will need to cover areas across jurisdictional 
boundaries to ensure seamless travel. 

Cooperative systems may use different means of communication: vehicle-to-
vehicle communication, sensors, roadside infrastructure, mobile phone networks or 
broadcast systems. A systematic analysis of multi-modal data exchange with 
respect to communication and system cost is required. 

6.5 R&D Topics (Earlier Phase) 

·  Research and development into system integration, system configuration 
management, service monitoring. 

·  Development of intelligent infrastructure for network management and 
interoperable back office systems of road authorities, road operators, public 
transport operators, police, banks and credit card companies to cover multiple 
applications including not only driver assistance, but also enforcement and 
road user charging. 

·  Development of integrated open framework allowing for 2-way data and 
information exchange between cooperative systems (private and commercial 
vehicles) and traffic and network management systems 
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·  Study into a dedicated communication approach for V2V and V2I that 
addresses explicitly the need for low latency and high reliability, focusing on 
feasibility, potential technologies and benefits. 

·  Development of a roadmap which indicates how to migrate from where we are 
today to being able to deploy cooperative systems, based on realistic 
business models, environmental and energy considerations and impacts as 
well as socio-economic assessment. 

·  A clear goal of projects should be the commercialisation of the results of 
former projects on cooperative systems. Clear criteria will be needed to be 
tested against before large scale pilot demonstrations start. These 
demonstrations must make use of existing devices to start the process of 
evaluation of the potential impacts of V2V and V2I applications. They should 
focus on commercially deployable services and communication technology 
with real users and market conditions. 

·  Development of common simulation tools and a common test bed, enabling 
cost-effective evaluation of concepts and systems, available to all EU actors. 

·  Accurate and timely positioning, giving attention to a standard approach to 
augmentation to cope with those situations where even the future enhanced 
GNSS services do not deliver sufficient accuracy, and ensuring that system 
security and integrity are not compromised. 
 

6.6 Core Technologies 

The core technologies to be used and researched are system integration 
platforms, communication technology and positioning technology. Simulation and 
observational tools enabling the assessment of the impacts ranging from the 
interaction between drivers and system through the HMI up to network wide effect 
on traffic and communications systems are required.  Business modelling, road 
mapping and life cycle management tools are needed to support the development 
of a realistic road map. 

6.7 Deployment and Architecture Issues 

The systems architecture is a key factor and the major actors will need to devise 
and agree on such architecture. The challenge will be to create an environment 
where differing application business models can be supported through a common 
network and set of standard interfaces. 

The scale of deployment of cooperative systems is such that there needs to be a 
harmonised approach to standards, testing and certification at the European level, 
including intelligent infrastructure. A body is needed that can take decisions on the 
way to proceed in a rapid and open manner to ensure confidence for the investors 
in research. 

The threshold problem of cooperative systems can only be overcome if a large 
proportion of vehicles will be equipped with the technology in rather short time. 
This means that deployment must include the volume segments of the car market. 
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The deployment of a sufficiently large intelligent infrastructure network at European 
level will also be a key factor to overcome the threshold problem of cooperative 
systems. 
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7 Field Operational Tests 

7.1 Introduction and Description 

Development of ICT functions and systems for road transport were initially to a 
large degree driven by technology interest and possibilities.  Demonstrations have 
been used to test the technical and functional behaviour of the developed systems. 
However, these have often been restricted to controlled conditions and in limited 
scale due to the fact of availability of equipment as well as restrictions in operating 
experimental equipment in real traffic conditions. 

As a consequence there is still a great need to investigate the behaviour of the 
user in the real traffic environment when being equipped with new ICT systems for 
safety and efficiency as compared to the user’s behaviour without the ICT 
systems. The short and long term effect of the use of such systems is also of great 
importance to assess as a justification of the systems. 

Field Operational Tests (FOT) have during later years developed as a powerful 
tool to gain insight into how new functions and systems suit the user when 
operated in the real context under sufficiently long time to reach the “daily 
operational and behaviour level”.  

FOTs for ICT based traffic safety and efficiency functions and systems are viewed 
as very important for understanding the users’ ability to use these and to make 
cost/benefit assessments as well as to evaluate the impact on safety, traffic 
efficiency, environmental aspects and the behaviour of drivers and other road 
users. FOTs are also important in the technical development since they can 
provide valuable feedback regarding the performance and improvement of the 
technical system. 

FOT activities have been used in the US where the DoT has supported several 
FOTs to evaluate on-board vehicle systems like for example the evaluation of 
driver assistance systems for trucks. In Japan, the OEMs often use the Japanese 
market for early evaluation of new systems, e.g. route guidance systems and 
vehicle to infrastructure communication based services. 

In Europe it has been rather rare to make larger, long endurance tests of new 
equipment in ordinary traffic. Consequently there is a lack of knowledge, facts and 
data of European traffic system response to ICT based technologies and systems. 
As noted by the eSafety Forum, this lack of information also limits the scientifically 
based argumentation with administrations and politicians to provide and prepare 
for necessary decisions on investment and deployment schemes. Additionally the 
outcomes and experiences gained with the FOTs can be the basis for broadening 
the awareness among the public for these ICT systems. 

In addition, FOT will provide the necessary assurance for both the roll-out: 
technical and commercial feasibility. It is only by associating a business model to a 
mature technical system that benefits can be delivered to users. 
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7.2 Challenges 

There is an urgent need to gain and extend knowledge, facts and real data on ICT 
based systems for driver support, safety and traffic efficiency as a basis for socio 
economic cost/benefit 
analysis, impact assessment 
on driver behaviour, safety 
and efficiency and 
development of business 
models for the market 
deployment of these systems. 
It is essential to ensure the 
transferability of the FOT 
results to the overall 
European and global 
conditions. 

7.3 User Aspects 

In establishing FOTs several aspects need to be considered: 

·  Confidentiality and IPR need to be guaranteed for the partners supplying the 
equipment, functions and services to be used in the FOT. 

·  The FOT should not be designed as an exercise to compare and grade 
different branded products. It should instead focus on assessing the 
functionality of the ICT system and its impact on driver, safety, etc. 

·  Experimental design of the FOT and evaluation of the collected data should 
be done by parties independent of suppliers of equipment. 

·  The FOT should be handled as one combined and integrated project 
embracing all aspects of the FOT in order to create the critical mass of 
needed data and maximise the investments. (Small projects for each of the 
FOT moments should be avoided). 

·  Experiences and results from FOT or similar trials done in EU Member States, 
US (such as VII) and Japan (such as VICS) should be used in building future 
FOTs. 

·  Identification and, when missing, development of necessary and sufficient 
procedures, methods, assessment schemes, simulation methods, … to plan, 
implement and evaluate a high quality FOT. 

·  Experimental and trial set-up of the FOT must not influence or distract the 
driver from his driving or normal driving behaviour. 

·  FOT should be designed to obtain sufficient data (benefit, adding value 
process, revenue model) necessary to develop business models in a way that 
reflects real market conditions. 
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7.4 Applications and Services 

Not applicable since FOT is a “tool and approach” for impact assessment, (and not 
a “commercial” product) of R&D products.. 
 

 

7.5 R&D Topics 

Early Phase Priorities 

The methods and procedures for planning, running and evaluating FOTs need to 
be developed and verified. These include experimental planning, pre-simulation of 
the FOTs, techniques for measurements and registrations, methods for evaluation 
and conclusions, criteria for scientifically based selection of drivers statistically 
representative of the population. 

Once the procedures and methods have been developed and verified (simulations 
using statistical approaches) a real FOT, in small scale should be conducted. In 
this “first” FOT a technically mature ICT system should be used. 

Subsequent Phases Priorities 

Once the procedures have been developed, and the complete chain of a FOT has 
been established, full scale FOTs should be conducted. It is recommended that 
these FOTs especially address Cooperative Systems, including vehicle – 
infrastructure – traffic management, e.g. as under preparation by the FP6 projects 
SAFESPOT and CVIS. 

7.6 Core Technologies 

Required technologies to design, implement and evaluate FOTs are likely to be of 
two kinds: 

·  The generic ones applicable and useful for most FOTs. These are the 
methods for planning, executing, recording and evaluation of statistically 
designed experiments.  

·  The ones unique for the particular FOT. These are in particular methods and 
equipment for surveillance and registration of the driver, vehicle, traffic 
environment, etc. to capture the necessary information for impact assessment 
of the ICT system under study. 
 

7.7 Deployment Issues 

Successful deployments of FOTs require a clear definition of the objective, in 
particular what safety, traffic efficiency and/or environmental aspects are under 
investigation, the pre-planned experimental design, preferably supported by 
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simulations, the reasonably mature ICT system, the sufficiently large scale of 
experiments, considering number of test objects and the duration of the test, so 
that statistically significant conclusions can be made, and finally the methods for 
impact and cost/benefit evaluation. 

It is recommended to have an evolutionary approach in building FOTs, starting 
with developing the methods, make a first smaller FOT on a mature autonomous 
system (e.g. Driver Information Systems) and then in the later phase make a more 
full size FOT on Cooperative Systems, (Vehicle – Vehicle – Infrastructure 
Communication based functions and services). 
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8 Horizontal Issues 

In addition to the five specific areas 
described above there are also 
horizontal issues common to several 
applications or generic pre-requisite 
for successful deployment of 
functions and services. A non-
exhaustive list of horizontal issues is 
presented below. 

8.1 Quality Standards 

·  Development of methods and procedures to assess the impact of vehicle and 
infrastructure related ITS functions with a view to possibly developing 
certification procedures. 

·  European benchmark and trends of infrastructure-vehicle technologies aimed 
at traffic information and traffic management. 

·  European benchmark and trends of vehicle and infrastructure-vehicle 
technologies aimed to improve road safety 

 

8.2 Support to policy initiatives 

Activities in support of the Intelligent Car Initiative and of the eSafety Forum should 
be envisaged in the form of targeted supportive actions. 

8.3 Communications  

The recommendations of the eSafety Forum, WG Communication have to be 
considered and applied where relevant. 

8.4 Security 

Due to growing threats of terrorism in society the security field has attracted great 
interest during recent years. A specific segment of security is the transportation 
area, which has been shown to be a vulnerable target for terror, theft and crime 
acts. Driven by this increasing society focus, it is crucial to initiate research 
activities within this area.  

Some future capabilities for secure network-based vehicles are listed in the figure 
below: 
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 • Identification

• Detection and tracking 

• Monitoring the situation in and 
around vehicle

• Protecting transport objects

• Decision support tools

Business & Threats

Capabilities

Technologies

• Action tools

• Communication

• Interoperable & flexible information 
handling and processing

• IT security

• HMI
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• Protecting transport objects
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Business & Threats

Capabilities

Technologies

Business & Threats

Capabilities

Technologies

• Action tools

• Communication

• Interoperable & flexible information 
handling and processing

• IT security

• HMI
  

Future ICT – ITS system should, by default, have the security functions and 
services embedded. 

With an ever increasing rise in data collection, analysis and processing, including 
sensitive personal data, the issue of data security, protection and integrity will need 
to be considered in order to gain public acceptance and confidence. This should 
consider data collection, transfer and storage. An EU Code of Practice may be 
required to ensure consistency of approach in member states. 

8.5 System Aspects 

·  Novel enhanced digital maps need to be developed and maintained in a cost 
efficient way to support the identified systems and services. Map quality (e.g. 
accuracy, up-to-dateness) and certification issues are key focus points. The 
recommendations of the WG Digital Maps have to be considered. 

·  Enhanced positioning systems (accurate and fast)  

·  Future vehicle information systems need to be interoperable and 
functionalities should support cooperative driving 

·  Cooperative vehicle and infrastructure system should make use of the 
autonomous vehicle and infrastructure systems under development and 
already available. 

 
8.6 Business Model 

·  Development of technologies and definition of standards to promote new 
insurance model based on vehicle location 

·  Business modelling and deployment aspects of cooperative systems should 
be handled within the general horizontal business model development for 
transport ICT systems 
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8.7 Deployment Aspects 

·  Research studies to understand the legal issues of relevance to ITS and 
ADAS systems with the objective of identifying solutions that avoid constraints 
that could limit the diffusion of information and reduce the benefits of new 
functions and services. 

·  Road maps for deployment and partnership building for ICT and Cooperative 
Systems commercial market introduction 
 

8.8 Education and Training 

The research and deployment of an intelligent road – traffic - transport system 
(including drivers – vehicles – infrastructure and other road users) need to have 
very good trained and educated researchers, engineers and other capable staff. 

One of the critical issues is also to prepare the next generation of focused 
research scientists for industry and academia. Special actions should be taken to 
fulfil this future need and the available FP7 instruments should be explored for this 
purpose. Development of relevant course material in automotive engineering, 
electrical engineering, information sciences, human factors, traffic and transport 
engineers should be encouraged. 
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9 R&D Recommendations: Early Phase 

9.1 Mobility Services for People 

·  System architecture is needed for connecting various systems together in a 
multi services overlay networks 

·  Geo referencing data systems as a prerequisite issue 

·  User interface and accessibility have to be developed 

·  HMI issues specific to “Mobility Services” 

·  Flexible access of external applications and nomadic devices to the “in-vehicle 
HMI”. 

·  Standardized format for mobility information 

·  IPv6 use: IPv6 technologies’ impacts on mobility services. 
 

9.2 Mobility Services for Goods 

·  Creating a seamless efficient mobility service system using ICT as an enable 

·  Exploiting RFID and ICT platforms as critical component and architecture 

·  Urban logistics supported by network management. 

·  High level of liable security and of adequate tracking and tracing. 
 

9.3 Intelligent Vehicle Systems 

·  Development of vehicle environment perception systems - Develop enhanced 
and new sensors and sensor systems with more reliable perception of the 
driving environment able to deal with complex scenarios and interactions such 
as intersections, perception of vulnerable road users, adverse and night-time 
driving conditions. Research/define confidence levels of the different sensor 
data 

·  Develop a Human Machine Interface for intelligent vehicle systems 

·  Develop a Human Machine Interface for the future cockpit, taking into account 
description and modelling of driver behaviour and capabilities and 
development of warning- and automation strategies. 

·  Vehicle architecture for data flow 

·  Development of robust, open, flexible and safe vehicle architectures for 
reliable high-speed data flow in complex environments 

·  Dependable vehicle infrastructure-Develop dependable vehicle infrastructure 
for the operation of safety and security systems. Development methods and 
processes for efficient OEM - supplier cooperation 
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·  Development of faster and smarter actuator performance - Develop enhanced 
x-by-wire actuators to provide last moment intervention, collision mitigation 
and other vehicle dynamics functions 

·  Development of warning and automation strategies 

Human factors strategies for safe and efficient design of integrated ADAS 
warning and automation functions, and methods for their evaluation. This also 
includes human factors issues related to drive-by-wire technologies. 

 
9.4 Cooperative Systems 

·  Integrated systems - Research and development into system integration, 
system configuration management, service monitoring 

·  Intelligent infrastructure - Develop intelligent infrastructure for network 
management and interoperability of systems 

·  Road map for cooperative systems - Develop a roadmap that indicates how to 
migrate from “where we are today” to “being able to deploy” cooperative 
systems 

·  Demonstration – Conduct large-scale pilot demonstrations, making use of 
existing devices to start the process of evaluation of the potential impacts of 
V2V and V2I applications 

·  Simulation and testing - Develop common simulation tools and a common test 
bed, enabling cost-effective evaluation of concepts and systems, available to 
all EU actors 

·  Communication V2V and V2I - Study into a dedicated communications 
approach for V2V and V2I that addresses explicitly the need for low latency 
and high reliability. Bandwidth needs of each application must be defined and 
the impact of the application on safety correlated 

·  Positioning – Develop accurate and timely positioning, giving attention to a 
standard approach to augmentation of future enhances GNSS services to 
deliver sufficient accuracy 
 

9.5 Field Operational Tests 

·  Methods and Procedures for FOT - Development of methods and procedures 
for planning, running and evaluating a FOT, including (among others): 
o experimental and statistical planning, pre-simulation of the FOT,  
o techniques for measurements and registrations,  
o methods for evaluation and conclusions,  
o criteria for scientifically based selection of drivers statistically 

representative of the population , duration and size of test  
 

·  Small scale, real FOT on technically mature ICT system - Implementation of a 
small scale FOT in real traffic, using a mature ICT system. 
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9.6 Horizontal Issues 

·  Research studies to address the legal issues associated with the use of ITS 
and ADAS systems 

·  Analysis and modelling of interactions between drivers in traffic and their 
effects of traffic safety, traffic flow and the possible changes by ADAS 
functions 

·  Development of methods and procedures to assess the safety (and traffic) 
impacts of vehicle-infrastructure related ITS functions with a view to possibly 
developing “certification” procedures 

·  Specification, development and maintenance of novel enhanced digital maps  

·  Enhanced position systems, accurate and dynamically fast.  
(Also addressed under Cooperative Systems, which is the application driving 
the needs). 

·  Security functions and services embedded into the ICT – ITS system 

·  Development of road maps and business models for commercial deployment 
of autonomous and cooperative ICT based systems for road transport 

·  Intelligent infrastructure for network management and interoperability of 
systems 

·  ICT for cleaner mobility 
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10 R&D Recommendations: Subsequent Phases 

10.1 Mobility Services for People 

·  Planning, optimisation and managing transport networks in an inter-modal 
way 

·  High-rate data transfer capacities 

·  Interoperable fare and fee management systems 
·  Address the specific accessibility and other needs of the elderly and disabled 

and utilise these as incentives for innovation  

·  Utilisation and impact of IPv6 on satellite based services  
 

10.2 Mobility Services for Goods 

·  Managing supply chains and logistics through a supply chain event 
management 

·  Achieving possibilities for real inter-modality 

·  Exploiting and demonstrate navigation technologies including Galileo satellite 
based 
 

10.3 Intelligent Vehicle Systems 

·  Development of integrated platforms based on enhanced sensor systems, 
evolvable and flexible system architectures with open software and hardware 
interfaces supporting multiple functions 

·  Development of adaptable decision and control systems for different driving 
situations and variable driver capabilities, to extend the domain of operation 
and effectiveness support provided by the intelligent vehicle 

·  Development of a concept for testing different Active Safety and Advanced 
Driver Assistance Systems 

·  Development of autonomous vehicles capable of operating in dedicated 
environments or for given manoeuvres 
 

10.4 Cooperative Systems 

Field trials and demonstrations in real traffic environment for testing and verifying 
cooperative systems technically at system level as well as proving their positive 
impact on traffic safety, efficiency and giving basis for cost/benefit assessment. 
Drivers – Vehicles – Infrastructure – Traffic and Goods Management should all be 
components, linked with communication systems, in these field trials. These field 
trials should be developed with a view to be extended into Field Operational Tests 
of cooperative systems. 
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10.5 Field Operational Tests 

Full scale FOTs should be conducted addressing Cooperative Systems, including 
vehicle – infrastructure – traffic and goods management. 

The FOTs should preferably make use of the field trials and tests done by FP6  
projects SAFESPOT and CIVIS and their potential extension into FP7. 

One major reason for these FOTs is to generate “Scientific Facts and Figures” for 
authorities, industries and investors engagement in the deployment of cooperative 
systems. 

10.6 Horizontal Issues 

·  The impact of “pervasive” location, computing and communications on traffic 
operations 

·  Development of technologies and definition of standard to promote new 
insurance model based on vehicle location. 

·  European benchmark and trends of infrastructures-vehicle technology aimed 
at traffic information and traffic management 

·  European benchmark and trends of vehicle and infrastructure-vehicle 
technologies aimed at improving road safety. 
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Pierre 
INRETS 

PALMQUIST Ulf EUCAR 
PETERSON Hans AB Volvo 
RODRIGUEZ José Fitsa 
SCHULZE Matthias DaimlerChrysler 
SOUTHWELL Michael TRW 
SVENSSON Karin AB Volvo 
T’SIOBBEL Stephen Tele Atlas 
VAN AREM Bart TNO 
VAN ESSEN Rob TeleAtlas 
WILD Dieter PTV 
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Appendix – Glossary of Terms and Abbreviations 

ADAS  Active Driver Assistance System 

APSS  Active Protective Safety System 

CVIS  Cooperative Vehicle-Infrastructure System 

ESoP  European Statement of Principles 

FP7  Framework Programme 7 

FOT  Field Operational Test 

GST  Global System for Telematics 

HMI  Human–Machine Interaction/Interface 

ICT  Information and Communications Technology 

IPv6  Internet Protocol version 6 

OEM  Original Equipment Manufacturer 

OTA  Over The Air 

PPP  Public Private Partnership 

P2P  Peer-To-Peer 

RTD  Research and Technical Developments 

RFID  Radio Frequency Identification 

RTTI  Real-time Traffic and Travel Information  

TMS  Traffic management System 

UI  User Interface 

VICS  Vehicle Information and Communication System 

VII  Vehicle Infrastructure Integration 

V2I  Vehicle-To-Infrastructure 

V2V  Vehicle-To-Vehicle 


