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PREFACE
This publication “Space and ICT Applications supporting Smart, Green, Integrated
Transport and Urban Mobility” has been produced through THE ISSUE project in 
collaboration with NEREUS. It is a collection of 40 short case studies that illustrate the 
emerging role of new technologies in providing viable and sustainable solutions to many 
high priority problems that urban and regional transport authorities currently face. 

The collection establishes the growing impact of new technologies, especially from the 
fields of Information and Communication Technologies (ICT) and Space Data Products 
and Services, in urban traffic management and urban mobility, including environmental and 
health impacts. The publication will serve as a key reference source on these topics for 
politicians, policy makers, CEOs in advanced technology companies and planners, alike. 

ICT technology is a common theme in the research and development approach in over 80% 
of these case studies. Downstream space products and services are needed in over 50% 
of the studies to deliver the required solutions.

The collection is organised around six “Societal Challenge” themes which together address 
some of the highest priority objectives in traffic management and urban mobility, globally
and particularly for THE ISSUE and NEREUS regional networks. New research and 
innovation through application of ICT and space technologies to these Societal Challenges 
will make major contributions towards delivering Smart, Green, Integrated Transport and 
socio-economic benefits of growth, jobs and quality of life to Europe’s cities and regions. 

The collaboration between THE ISSUE and NEREUS on this publication has several 
objectives; how to raise awareness of the potential of ICT and space data products and 
services from Galileo and Copernicus for positive impact in transport and urban and 
regional economies; how to provide a reference source of information to underpin regional, 
national and European policy decisions concerning transport and urban mobility for Urban 
Europe; how to mobilise public understanding and engagement of citizens with Europe’s 
Horizon 2020 Smart, Green, Integrated Transport agenda. Hopefully, you will find many 
positive responses among the articles in “Space and ICT Applications supporting Smart,
Green, Integrated Transport and Urban Mobility”.

We hope you find this collection useful and informative

Yours sincerely,

Professor Alan Wells
Scientific Adviser  THE ISSUE Project

Alain Bénéteau
NEREUS President

“Aerospace Valley covers a territory that brings together the 
entire value chain of Space sector; from big players of satellite
industry to a multitude of SMEs specialized in services and 
applications using space data as images or positioning signals. 
In this context, Intelligent Transport Systems and THEISSUE 
related challenges become a key field of activity for 
Midi-Pyrénées and Aquitaine regions since it represents a major 
development driver for the regional Space expertise”.

Agnès Paillard, President of Aerospace Valley, Midi-Pyrénées / 
Aquitaine regions.

“The applications for space data are of growing importance in 
many economic sectors, including transport and urban mobility, 
producing important social and economic benefits. The industry 
sector is already active as a service provider to many users. We 
anticipate an important role for the downstream space industry, 
as a partner in THE ISSUE project, to develop innovative and 
cost effective operational solutions to the Societal Challenges 
that THE ISSUE project is focusing on”.

Marcello Maranesi, Chief Executive Office, e-GEOS, S.p.A, 
Rome.

Supporting Remarks

“Mazowieckie voivodship self-government is actively involved 
in the development of space technologies as one of the key 
sectors of development of innovation in the EU. Mazovia is one 
of the main founders of NEREUS. THE ISSUE project, which 
aims at integrating areas of transport, health and environment, 
has entered into the next stage of the dissemination of intelli-
gent solutions for the transport system. This project provides an 
excellent example of cooperation between regions and creating 
a better future by scientific and research institutes, and by com-
panies from Mazovia”.

Adam Struzik, Marshal of the Mazowieckie Voivodeship.

“Looking ahead to Leicester’s future, it is clear that making bet-
ter use of the road network and improving air quality are both pri-
orities for the city as a whole. This publication includes a number 
of interesting case studies from Leicester, which demonstrate 
the tremendous range of expertise which can be found here. 
They also provide evidence of the growing impact these emer-
ging new technologies are playing in helping us to deliver on our 
priorities in traffic management, air quality and urban mobility”.
 
Sir Peter Soulsby, City Mayor Leicester.
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“The case studies featured in this joint publication with NEREUS provide 
clear evidence of the diverse and advanced research and technological 
developments in the field of traffic, health and environment that we have 
identified in the regions of THE ISSUE partnership”.
Steve Dibnah, THE ISSUE Project Coordinator

Wells, A.(1), Spallone, F.(2), Dibnah, S.(3) and Raventos, T.(1)

(1)University of Leicester, University Rd, Leicester, LE1 7RH, UK, 
aw@star.le.ac.uk, t.raventos@le.ac.uk  
(2)Sviluppo Italia, Via Crispi, 1/C 86100 Campobasso, fspallone@sviluppoitaliamolise.it
(3)Leicester City Council, York House, 91 Granby Street, Leicester LE1 6FB 
steve.dibnah@leicester.gov.uk

Application of ICT and 
downstream space data and 
services for transport and 
urban mobility; a thematic 
signature of THE ISSUE project 

THE ISSUE Project
THE ISSUE is a 3-year European Com-
mission Regions of Knowledge project, 
funded through FP7, launched in January 
2012.

THE ISSUE sets out to integrate, 
co-ordinate and exploit Research, Techno-
logy Development and Innovation (RTDI) 
across regions in Europe via a consortium 
of research clusters in the East Midlands 
in the UK, the Midi-Pyrénées and Aquitai-
ne Regions in France, the Molise Region 
in Italy and the Mazovia Region in Po-
land. The research clusters are Triple He-
lix partnerships involving collaborations 
between business, academia and local/
regional authorities. THE ISSUE partner-
ship is already expanding with the invol-
vement of eight other region; Andalusia 
(SP), Basque Country (SP), Calabria (IT), 
Attica (GR), North-West Region of Roma-

nia (RO), Northern Ireland (UK), 
Primorje-Gorski (HR) and Uusimaa (FI), 
who have joined as project associates as 
a step towards building their own research 
clusters. 

The challenge
THE ISSUE has developed a “Model 
Programme for 2014-2020” for 
Research, Technology Development and 
Innovation (RTDI) for Traffic, Health and 
Environmental applications in urban and 
regional economies.
The Model Programme is a coordinated 
response to a number of global Societal 
Challenges in transport and urban 
mobility.  It draws on expertise in the 
Triple Helix clusters of THE ISSUE 
partners and identifies new viable and 
sustainable solutions to many high priority
problems that urban and regional 
transport authorities currently face.

Implications
The Model Programme concentrates
on Societal Challenges within the 
Horizon 2020 theme of Smart, Green and 
Intelligent Transport. Six “Societal 
Challenges” have been chosen which 
address some of the highest priority 
objectives, globally, and especially for 
THE ISSUE regional network, where 
ICT and space technologies may provide 
added value to the smart, green 
integrated transport, agenda and the 
associated socio-economic objectives. 

The Societal Challenges being addressed 
are defined as follows:

• Intelligent traffic management systems 
addressing traffic congestion and its 
associated impacts on air quality, 
infrastructure and urban and regional 
environments;
• Monitoring and forecasting urban air  
quality and greenhouse gas emissions;
• Utilization, planning and optimization of 
urban and regional road networks;
• Urban transport, mobility, modal shift
and interoperability;
• Transport safety, security and health in 
urban communities;
• Disruptive innovation for sustainable 
urban mobility.

An RTD Action Plan has been set out for 
each Challenge area. The Action Plan 
will deliver operational solutions to urban 
and regional end-users based on proven 
innovative solutions and RTD within THE 
ISSUE partnership. Close academic-
industry partnerships and alignment with 
the transport strategies of city and local 
authority ensure a strong regional focus. 
Project activities are planned that will 
raise readiness levels of the core 
technologies through pilot studies and 
demonstration programmes. 
Thus pre-operational roll-out will be 
delivered as key step to market readiness. 

INTRODUCTION

State of the Art
This publication is a collection of 40 case 
studies of research, development and 
innovation in action addressing transport 
and urban mobility issues. Each case 
study relates to one or more of the 
Societal Challenges and discusses 
current work and potential solutions 
available within the current technological
and industrial landscape.

The case studies are grouped accor-
ding to their relevance to the Societal 
Challenge definitions. ICT technology 
is a common theme in the research and 
development approach in over 80% of 
the case studies. Downstream space pro-
ducts and services are required, directly or 
indirectly, in 50% of the studies to deliver 
the required solutions. The contributions 
are geographically diverse, and spread 
between contributors from the industry, 
SMEs, research institutes, universities 
and regional development authorities.

Outlook to the future
THE ISSUE Model Programme, together 
with the associated Joint Action Plan, is 
designed to become a major contributor 
to the European Commission’s Horizon
2020 programme under the “Smart, 
Green and Integrated Transport” Agenda. 
Economic growth and job creation at
regional and local levels are key objec-
tives and the Model Programme is the 
means of delivery.

TRAFFIC, HEALTH,
ENVIRONMENT: INTELLIGENT 
SOLUTIONS SUSTAINING 
URBAN ECONOMIES
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INTELLIGENT TRAFFIC MANAGEMENT SYSTEMS

The challenge:

Transport infrastructure is reaching capacity in many cities and regions. Management of 
demand requires better use of the existing infrastructure. Systems that deliver positive
environmental impacts and facilitate urban mobility for users will be of particular value. 
ITS technology is an enabling technology capable of adding value to urban and 
infrastructure planning and contributing to safety and security of citizens. 

The Response:

Research direction is to deploy ITS solutions to better manage existing urban networks 
and balance the impact of increasing demand. Areas of high RTD priority include:

 • Advanced Urban Traffic Management and Control addressing congestion and  
   traffic induced air pollution;
 • Intelligent Traffic Systems for Safety and Incident Management;
 • Intelligent Traffic Systems in Transport Planning.

Societal Challenge 1
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Khoudour, L., Bouffier, J.
CETE SO, 1 avenue du Colonel Roche, 31400 Toulouse, France. 
Louahdi.khoudour@developpement-durable.gouv.fr 
jacques.bouffier@developpement-durable.gouv.fr

IMPROVING TRAFFIC 
CONDITIONS WITH A 
PRO-ACTIVE INCIDENT 
MANAGEMENT SYSTEM 

Incident-related delays account 
for between 50 and 60 percent 
of total congestion delays

The challenge
Incident management is defined as the 
systematic, planned, and coordinated use 
of human, institutional, mechanical, and 
technical resources to reduce the dura-
tion and impact of incidents, and improve 
the safety of motorists, crash victims, and 
incident responders. These resources are 
also used to increase the operating effi-
ciency, safety, and mobility by systemati-
cally reducing the time to detect and verify 
an incident occurrence; implement the ap-
propriate response; and safely clear the 
incident, while managing the affected flow 
until full capacity is restored.

In most metropolitan areas, incident-rela-
ted delay accounts for between 50 and 60 
percent of total congestion delay. 
In smaller urban areas, it can account for 
an even larger proportion.

The magnitude of incident-related conge-
stion can be quantified by considering the 
total amount of non-recurring congestion.

Nowadays, research and development 
can directly bring technological solutions 
in terms of sensing and communications.

Implications
Many actors and stakeholders should be

involved in such a project: Ministries of 
Transport and Ecology in France, local 
authorities, transport operators, notified 
bodies. 

In France, and in Toulouse particularly, 
urban fast lanes around the city are 
managed by three different entities and 
the communication is far from easy.

For the moment, institutional and commu-
nication assistance are the weakest links 
of the chain. Some technical or non tech-
nical solutions are existing (CCTV surveil-
lance, deployment of staff on the field), but 
these represent sparse solutions without 
any integration at a city level. Integration 
in a common project of the different actors 
(mayors, police forces, engineers, scien-
tists, technical tools) is the goal to reach.

THE ISSUE solution
Research and development can directly 
bring technological solutions in terms of 
sensing (with telematic imaging, automa-
ted crash detection or wireless sensors 
for instance) and communications (machi-
ne to machine communications, wireless
networks etc…).

Systems of incident management aim 
at proposing Pro-active Integrated 
Systems for Security Management by 
Technological, Institutional and 
Communication Assistance.

Existing methodology
Several partners within THE ISSUE 
project have the expertise to carry out 
such research. The technical component 
of the project uses a variety of tools to 
aid the automatic detection of a range 
of events. Additionally, the project will 
survey and assess best practice in 
prevention techniques and security mana-
gement amongst European operators.

Incidents types
It is clear that mitigating incident im-
pacts is critical to improving traveler and 
responder safety, transportation system 
efficiency and, indirectly, economic 
competitiveness. In order to understand 
how to minimize incident impacts, an 
understanding of incident types is helpful.

Incident management activities
Incident management entails an identi-
fiable series of activities, which may be 
carried out by personnel from a variety of 
response agencies and organizations. 
These activities are not necessarily 
performed sequentially. 
For instance, motorist information is 
continually updated and typically disse-
minated throughout the duration of the 
incident while other incident management 
functions, such as clearance, takes place.

User Application: Incident ManagementMidi-Pyrénées/Aquitaine
France 

Figure 1: In most metropolitan areas, incident-related 
delay accounts for between 50 and 60 percent of
total congestion delay

In any case, the incident management 
process can be characterized as a set of 
activities that fall into the following seven 
categories: detection, verification, 
information (to motorist for instance), 
response, traffic management, clearance.

The transportation solutions discus-
sed within THE ISSUE project allow to 
cost effectively monitor and improve the 
operations, enhance safety, and rapidly 
respond to real-time conditions and 
emergency situations.

Outlook to the future
The stakes are very high in terms 
of lost time, safety, pollution, energy 
consumption, health of citizens The 
benefit is for the whole society. In the 
future we could plan to have, at a city level 
like Toulouse for instance, Advanced 
Traffic Management Systems and 
Intelligent Transportation Systems, 
Integrated transit control and information 
management system, advanced traffic
management software.
The challenge for the future is to build 
up a system architecture, fully integrated 
without developing additional technologi-
cal elements which are already existing. 
Another challenge is also to develop a 
generic system which could be suitable to 
every city in Europe.
A demonstration project on one or several 
European cities (Toulouse is candidate for 
a first trial) to evaluate the global system 
should take place.
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“Provide for safe, reliable, and efficient movement of people and goods 
is the core mission of transportation systems and services”.
Konstadinos G. Goulias, University of California, Santa Barbara, United States

Festa, D. C., Astarita, V., Vitale, A.
Dipartimento di Ingegneria civile, Università della Calabria, Cubo 46B, 87036 Rende (CS) 
Italy. E-mail: demetrio.festa@unical.it

IMPLEMENTATION OF 
A COOPERATIVE ROAD 
FOR TRAFFIC SAFETY 
INFORMATION SYSTEM

A personal device, based 
on standard smartphones, 
has been developed, in order to 
improve the road traffic safety 

The challenge
Safety in transport is a very topical 
issue, given the large number (millions) of 
deaths that occur each year in accidents 
involving all modes of transport. The 
social cost of road accidents in particular 
is therefore very high, both in terms of 
direct impacts on the people involved, and 
in general terms on the community. 
Costs, in fact, can be measured in terms of 
health care and also by the impact 
produced by incidents on users of 
the road system and the external 
environment, expressed in terms of 
temporary deterioration of traffic flow 
conditions and increased travel times. 
The safety of the system is, in fact, an 
attribute of the quality of the functional 
and economic transport service and is 
defined as the risk of incurring an accident
of gravity assigned per unit of traffic. 
Every effort must be done, in order to 
improve the road traffic safety.

Implications
The concept of social network can be 
applied to the management of traffic 
safety. The basic idea is to involve the user 
(drivers) in the process of referencing of 
the quality of transport services by road. 
In this way, through the use of a mobile 
phone, user can inform other users about 
quality of the service and dysfunctions. 
This information, appropriately conveyed 
through one or more platforms, may be 
available to various levels of managers 
and decision makers (road infrastructure 
managers, local authorities, law enforce-
ment, vehicle manufacturers, fleet ope-
rators, infomobility services, and so on) 
and, subject to elaboration, to the same 
users, in order to disseminate static and 
dynamic information about levels of road 
network safety and possible management 
strategies (short and long term) aimed 
to reduce the impacts of road transport 
system on safety and environment.

THE ISSUE solution
The Project M2M - Mobile to Mobility, 
was funded by the Italian National Ope-
rational Programme Research and Com-
petitiveness 2007-2013; the Project has 
developed four systems for acquisition, 
treatment and dissemination of data:
Personal Assistant Device Driver. 
A dedicated software for commercial 
smartphone has been implemented, 
which carries out three different functions:
• assistance in navigation through the 
real-time communication of emergency 
situations and/or road sections with high 
accident rates (with an indication of the 
predominant risk factors);
• logging of data obtained from the user 
motion and/or activation of notifications in 
case of an accident;
• acquisition (on stationary vehicle or by 
foot) of risk scenarios.
Vehicle Device Monitor. Communica-
tion protocols for transmitting data from 
smartphone to a central system via the 
web in real time have been implemented; 
the system allows the acquisition of 
kinematic parameters and performance 
of the vehicle aimed at improving the
road-vehicle interaction.
Dynamic Data Analysis. An open 
Database, accessible via the Web, 
populated by the data collected through the 
smartphone and other sources, supports 
many functions:
• analysis of user-vehicle interaction as a

User Application: Intelligent Traffic ManagementCalabria
Italy

function of road environment;
• definition of driver behavioural profiles 
associated with the use of mobile 
information systems;
• development and validation of informa-
tion relating to the quality of infrastructure;
• development and validation of cine-
matic-functional parameters related to 
driving conditions and road environment.
Interoperability Network Free Operated 
System. This system is devoted to the dis-
semination of free information for the end 
user on multi-channel mobile platforms 
(smartphone, mobile, etc.); web platforms 
(portals, blogs, etc.), social networks, etc.

Outlook to the future
In order to reduce accidents, networks 
congestion levels and atmospheric pollu-
tion, the mobility demand must be orien-
ted towards sustainable transportation 
systems; an augmented share of 
collective transport in the mobility market 
constituting an efficient solution. 
The application of ITS in the public 
transport sector allows the solution of 
various categories of decision problems, 
such as vehicle routing and scheduling, 
crew scheduling, fare collecting, and so 
on. The Mobile To Mobility (M2M) project 
may evolve toward Mobile To Transit 
(M2T) project, based on the use of 
cellular devices to understand the user 
desiderate, and offer transportation ser-
vices tailored on the single user’s needs.



18 19

“This approach to modelling noise offers a radically new way of thinking 
about and representing the effects of aircraft noise around airports”.
David Gillingwater, Loughborough University

Yang, Y. 
School of Computer Science and Informatics, De Montfort  University, The Gateway, 
Leicester, LE1 9BH, UK,  yyang@dmu.ac.uk

APPLICATION OF NEURAL 
NETWORKS IN AIRPORT 
NOISE EVALUATION

Using measured local 
data from airports, we applied 
neural networks to 
evaluate noise distribution 
around airports 

The challenge
Standard noise simulation tools cannot 
reflect the influence of certain local 
conditions that are not considered in a 
standard model.

Implications
As transportation hubs, airports comprise 
of many transport modes, including air 
and surface transport operations. 
Changes in the magnitude of these ope-
rations tend to lead, directly or indirectly, 
to corresponding social and environmen-
tal changes, not least of which are em-
ployment opportunities and adverse 
environmental impacts. Therefore, it is 
important to know the likely scale and 
significance of environmental impacts 
if any operational changes are plan-
ned or proposed.  However, it is not fe-
asible to monitor each impacted location 
around an airport and the interactions

between the key factors are too compli- 
cated to enable reliable mathematical 
models to be developed. The standard 
models like INM are very useful in simula-
tion analysis at a general level, but they do 
not incorporate specific local conditions, 
and thus the reliability of their results 
are subject to standardised assumptions 
regarding geographical and weather 
conditions.  From this point of view, a 
location-specific model established with 
data from that site is likely to yield more 
realistic results although its generality is 
likely to be poor when compared with the 
laboratory model.  
As part of our work on a decision sup-
port system for sustainable airport deve-
lopment, we applied neural networks as 
a mapping tool to establish the impact

of aircraft noise in a GIS environment. 
A neural network trained with local data 
could potentially give better reflection of 
the local truth in noise distribution.  It helps 
to reduce the potential conflicts between 
airport managers and local residents and 
has the potential to improve the operation 
at airports.

THE ISSUE solution
Neural networks approach such 
complicated functions by means of learning 
from data. Hence it is an applicable tool 
when training data are available. At those 
airports where awareness of the 
significance of environmental impacts like 
aircraft noise is increasing, more and more 
environmental data are monitored but 
collected only from a very limited number 
of geographical locations. These data 
can provide a basis for the application of 
neural networks.  Traditional interpola-
tion methods in GIS are not very helpful 
because of the spatial distribution of 
the very limited number of monitoring 
stations.  Therefore, using a neural 
network is a better candidate in this case.  
The operation of neural networks in 
deriving the noisy distribution in a GIS 
environment is shown in Figure 1. For 
a trained neural network with data from 
a single aircraft type, output for some 
virtual flight trajectories is shown in 
Figure 2.  The network was trained using

User Application: Multimodal Transport Planning SolutionsEast Midlands
United Kingdom 

Figure 1: Neural networks for noise distribution in 
GIS environment

monitoring data from a large UK internatio-
nal airport right highlights residential areas
subject to noise disturbance by this 
aircraft.

Outlook to the future
Computational intelligence has much 
more to contribute to sustainable 
transportation planning and management.  
Our research has successfully applied 
neural networks in airport noise evalua-
tion, and we are going to extend this into 
transportation related emission and traffic 
volume evaluation and management 
under multiple modes where aviation, 
rail and road transport are considered 
together, especially for transportation 
hubs like airports. This work was under-
taken at Loughborough University with Dr. 
David Gillingwater and Prof. Chris Hinde.

Figure 2: Noise distribution derived from neural 
networks
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“When the bus you are on is late, the bus you want to transfer is on time”. 
Murphy’s law

Cipriani, E., Gori, S., Petrelli, M.
Roma Tre University, Via Vito Volterra 62, 00146 Rome, Italy.
ernesto.cipriani@uniroma3.it, sgori@uniroma3.it,marco.petrelli@uniroma3.it

Development of innovative 
tools to support planning 
and management of public 
transport services 

The challenge
High social costs result from continuous 
growth in the use of private cars for
urban mobility. Safety and health pro-
blems are linked to this transport mode. 
Shifting the modal split towards wider use 
of public transport makes better use of 
land, air and energy resources than in-
dividual transport modes based on cars. 
Opportunities exists to control the rising 
social cost of individual transport by in-
troducing management policies and de-
sign frameworks that  support modal shift 
actions. Design methodologies need to 
find optimal configurations for the public 
transport network in order to minimize the 
total costs of people mobility.

This challenge deals with design pro-
blems of the public transport services net-
work and consists of determining optimal 
network configurations in terms of routes 
and service frequencies. Meta heuristics 
algorithms are used to minimize the total 
costs of the multimodal transport system 
consisting of: 1) travel costs for both pri-
vate and public transport users; 2) ope-
rational costs of public transport services.

The solution is defined explicitly taking 
into account the variation of the urban 
modal split due to changes of public 
transport services.

Implications
According to the Green Paper on urban 
mobility (Toward a new culture for urban 
mobility, EC September 2007), quality of 
life in urban areas should be as high as 
possible, rethinking the question of urban 
mobility. There is no single solution to 
reducing congestion, however, alternati-
ves to private car use, such as collective 
transport should be made attractive and 
safe. Responding to this challenge offers 
an opportunity to optimize the transport 
service capacity, respecting security, sa-
fety and costs and minimizing impacts on 
environment and population. Moreover,  
ensuring a competitive public transport 
industry results in benefits for transport 
users and providers and better value for 
money from transport spending.

THE ISSUE solution
The first objective is the development of 
a procedure that simultaneously genera-
tes routes and frequencies of the public 
transport services in a real size area, 
characterized by (a) the actual complex 
road network topology, (not simply repre-
sented by radial or grid networks); (b) a 
multimodal public transport system (rapid 
rail transit, buses and tramways); and (c) 
a multi-modal transit demand. The design 
criteria are to develop an intensive rather 
than extensive network in order to im-
prove efficiency, with integration of direct 
routes and effective transfer points. Servi-
ce quality and journey experience are im-
portant selection criteria. As outputs, the 
tool provides a set of routes and their asso-
ciated frequencies. This approach should 
also provide an innovative tool to test 
ways to increase efficiency and effective-
ness of public transport supply in terms of 
service management. This is possible by 
evaluating the introduction of new service 
provisions such as cadenced timetable or 
time transfer systems. The evolution of

User Application: Public Transport Information SystemsMolise
Italy

operational research and greater capacity 
of computer technology together have 
created the opportunity of transferring 
innovation and new technologies to the 
public transport planning and operations 
industry. The software to implement this 
challenge is almost completed and a suc-
cessful application has been carried out 
for the mobility agency of the city of Rome. 
The model application shows an increase 
of public transport services performance, 
with a reduction of operational costs of 20% 
and an increase of modal split of 2.5%.  

Outlook to the future
For the future growth of the applications 
of the solutions presented, there is a need 
for development of cooperative tools for 
solving simultaneously planning and ma-
nagement problems. Such an approach 
offers a means of satisfying users needs 
for basic mobility and for providing more 
flexible transport solutions to respond to 
societal challenges. An additional effort 
has to be made from operators to incre-
ase the use of ICT and other technolo-
gies already available (automatic location 
systems, smart cards and ticketing sy-
stems). Important impacts are expected 
by the implementation of all innovations 
proposed but two main barriers have to 
be faced: a) the resistance to adoption of 
strong innovation to replace the standard 
transport solutions usually adopted; b) 
the greater interest, usually observed in 
the society, for investment in technology 
giving less importance to the planning of 
public transport service.
 

Graphical user interface for the transit network 
design tool

PUBLIC TRANSPORT
PLANNING AND MANAGEMENT
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“The KTP offers a unique opportunity for SMEs to access the state- of-
the-art facilities that exist in UK universities. Put simply, the average SME 
cannot afford to invest in these facilities in terms of capital and training 
costs”. Mark Dumville, General Manager

Goodyer, E.(1) and Dumville, M.(2)

(1) De Montfort University DIGITS research Group, LE1 9BH, Leicester, 
eg@dmu.ac.uk
(2) Nottingham Scientific Limited, Nottingham, NG2 1RT

PRIMO 
THE WORLD’S FIRST 
MULTI-CONSTELLATION 
SATELLITE NAVIGATION 
RECEIVER
The challenge
Nottingham Scientific Ltd. (NSL) speciali-
se in Global Navigation Satellite Systems 
(GNSS) applications development. GNSS 
facilitates improved safety of transport 
through the provision of accurate position 
and speed information of planes, ves-
sels, trains and vehicles. The company 
needed to manage the hardware and 
software components of their products 
to ensure continuity of service, the ability 
to control the development and reduce 
manufacturing cost.

The challenge was to design a satellite 
navigation receiver capable of receiving 
data from all available SatNav constel-
lations, including GPS (USA), GALILEO 
(Europe), GLONASS (Russia), COM-
PASS (China), as well emerging systems 
from other countries. The receiver must 
also be able to capture data from all Satel-
lite Based Augmentation Systems (SBAS) 
that transmit corrections to SatNav data, 
including the European EGNOS system.

As all these SatNav systems have agreed 
to adopt a common standard, the task

was much simplified. However the objec-
tive was to create a device that could 
operate over a wide range of frequencies, 
ranging from the military SatNav signals 
available at 1227 Mhz, through the 
publicly available signals for GPS & 
GALILEO at 1575, and up to the Russian 
data which is found at 1602 MHz. Also as 
there are emerging systems, the design 
team had to design an electronic platform 
that could be easily upgraded to capture 
new data sources, by a simple software 
upload. Therefore the traditional 
approach of using a fixed frequency radio 
receiver was not an option.

Implications
The economic impact of this success 
story continues. As a direct result of this 
collaboration between NSL and DMU, 
and after just 12 months, the company 
secured substantial contract work to

support further development work in 
the aerospace and info-mobility sectors 
valued in the region of £390k. Another 
year on and NSL are now in a position 
to sell the products developed during the 
project. Further benefits are:

• Annual turnover increased by £300k. 

• A new spin out company is forming to 
exploit the new technology, creating jobs 
in the East Midlands.

• Won the prestigious Lord Stafford Award 
for Innovation in the East Midlands.

User Application: Traffic Information SystemsEast Midlands
United Kingdom 

Figure 1: PRIMO Hardware

Knowledge Transfer Partnership (KTP).
Using Software Defined Radio (SDR) a 
programmable GNSS receiver was deve-
loped capable of capturing data from all 
GNSS constellations conforming to the 
CDMA standard. The first prototype pictu-
red here successfully captured data from 
GPS, GALILEO and SBAS systems. 
The main advantage of using SDR is that 
system upgrades can be achieved by a 
software update.

Outlook to the future
NSL was the first, and as a result has con-
tinued to expand its business. Other com-
panies are now marketing multi-constel-
lation receivers, which will increase the 
commercial exploitation of data from the 
European GALILEO GNSS constellation.
Of particular technical interest is the use 
of SDR to provide the computational 
analysis to derive data from the raw sa-
tellite navigation data. GNSS is an ex-
panding market, and we expect at least 4 
constellations to become fully operational 
over the next decade. In addition new sy-
stems are planned by other countries, and 
there are also advances in Space Based 
Augmentation Systems, which provide 
corrections to GNSS data. Using SDR as 
opposed to analogue receivers means 
that devices can be adapted to receive 
emerging GNSS & SBAS data by means 
of software update. Thus the hardware 
design is protected from obsolescence.

Figure 2: Data captured from PRIMO http://www.
tech.dmu.ac.uk/~eg/GALILEO/

THE ISSUE solution
A collaborative partnership was set up 
between NSL Ltd and DMU, using a 
UK Government scheme known as a 
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“Computational Intelligence powered systems such as iTRAQ may well 
solve some of our most urgent problems we are facing in ITS”.
Steve Dibnah, THE ISSUE Project, Leicester City Council

Passow, B.(1), Edwards, C.(1), Elizondo, D.(1), Goodyer, E.(1), Leigh, R.(2), and Wells, A.(2)

(1) DIGITS, De Montfort University, Leicester, UK, benpassow@ieee.org 
(2) Space Research Centre, University of Leicester, Leicester, UK.

COMPUTATIONAL 
INTELLIGENCE TO 
IMPROVE AIR QUALITY AND 
TRAFFIC MANAGEMENT

Computational Intelligence (CI) 
techniques are strong, efficient 
and capable of enhancing 
current traffic and air quality 
management systems 

The challenge
Many cities face challenges with conge-
stion and its associated impacts on air 
quality. Innovative solutions are required 
in order to overcome these challenges.

Implications
CI techniques, such as Artificial Neu-
ral Networks (ANN) and Evolutionary 
Computing (EC), enable systems to 
learn, adapt, and optimise even without 
any a-priori knowledge of the underlying 
system. Applying CI to the challenge of 
traffic congestion and its related impacts 
on air quality has substantial benefits. 
Rather than using a traditional reactive 
approach to traffic management, CI can 
predict and thus deliver solutions to most 
levels one hour in advance to the Airviro 
modelled data.

Predicted traffic and air quality values are 
then used by an EC algorithm to deliver 
optimised traffic management strategies.
Improvements in traffic congestion will 
have large benefits on quality of life and 
the economy through reduced time and 
fuel consumption. In addition, reduced 
fuel consumption also lowers its related 
emissions of carbon dioxide and other 
pollutants. The related improvements in 
air quality will impact the health related 
problems such as respiratory problems 
which will be beneficial from a societal 
perspective, but also from a health expen-
diture perspective. The environmental be-
nefits of improving traffic flow and its as-
sociated emissions are also substantial.
The political benefits of this come from

A prototype was implemented, shown 
to be capable of fusing existing data 
sources, forecasting traffic and air qua-
lity, and delivering solutions to emerging

working towards meeting the European 
targets for air quality and transport related 
carbon emissions. The regional transport 
policies of THE ISSUE partner regions all 
indicate a need for improvements in con-
gestion and its associated effects on air 
quality.

Priorities for the partner regions include:
• Optimisation of existing networks
• Reduction of transport emissions 
• Reducing impact of transport induced air 
  and carbon emissions on health
• Improvement of the air quality.

Applying computational intelligence to 
congestion and air quality management 
will work towards meeting the regional 
and overall European priorities for 
mobility and air quality.

THE ISSUE solution
The use of CI in traffic management has 
been explored using the THE-ISSUE’s 
triple helix approach. A consortium of 
universities, authorities, and a commer-
cial prime has been formed to study and 
eventually exploit an Integrated Traffic 
Management and Air Quality Control 
System - iTRAQ.
A European Space Agency funded fea-
sibility study was conducted in which the
operational and commercial feasibility of 
this novel technology was demonstrated.

User Application:          Traffic Management East Midlands
United Kingdom 

Figure 1: CI based forecast of NO2 levels one hour 
in advance, compared to Airviro modelled

congestion problems before they formed 
(Fig. 2).
The project is currently in the process 
of being brought to market, delivering a 
fully integrated traffic management and 
air quality control system to users. 

Outlook to the future
CI provides advanced techniques that can 
solve a wide variety of problems. The next 
years will bring new “Big Data” based sy-
stems that combine existing data sets to 
provide better and completely new servi-
ces such as personalised integrated mul-
ti-modal travel planners. CI will often be at 
the core of such advanced new systems. 

Figure 2: Overview of the dynamic iTRAQ system 
including the CI core and Earth Observation data 
feeds



26 27

“We looked at TMC solution with all its limitations and asked ourselves: 
how we can get more out of the technology that has been around for 
more than a decade”. Jiří Novobilský, CEO of CE-Traffic

Buczkowski, A. 
CE-Traffic a.s. - ul. Świętorejska 5/7 00-681 Warszawa
aleksander.buczkowski@ce-traffic.com

TRAFFIC INFORMATION 
FOR MASSES

Challenges and implication of 
implementation of RDS-TMC 
real-time traffic service in 
Poland 

The challenge
Providing drivers with “on-trip” real-time, 
personalized traffic information is one of 
the key pillars of ITS. A driver who is well 
informed about traffic activity on his route, 
better adjusts his behaviour to road 
conditions and makes a positive impact on 
a general road user safety and comfort. 
Equal-opportunity in access to such servi-
ces is generally provided to all road-users 
by the state, but this is not the case in
Poland. CE-Traffic which is a regional, 
real-time traffic information provider 
for traffic management and high-end 
navigation systems decided to address 
this ISSUE and build an affordable RDS-
TMC solution which could be used by 
drivers from all social-economic groups. 

Implications
The TMC (Traffic Message Channel)  
standard allows the transfer of real-time 
traffic services to navigation systems over 
FM radio channels which is considered 
to be the most affordable means and 

therefore more accessible to users. 
Although the technology has been in use 
for over a decade all over the world, the 
services are often not exploiting the full 
potential of the RDS channel. 
The challenge of implementing the service 
was significant as public decision makers 
in Poland often underestimate the role 
of personal traveller information systems 
as part of ITS infrastructure. First of all
there is no publicly available TMC Loca-
tion Table, which is a reference system for 
traffic information. Secondly journalistic 
data generated by road authorities are 
neither standardized nor broadcasted in 
easily accessible way. Finally there is no 
publicly available information about traffic 
congestions. 

into the ALERT-C standard which allows 
for further broadcasting of the data. In 
order to deal with the limited bandwidth 
of the RDS channel the coverage of ter-
ritory of Poland was divided in to 9 zones 
in order to deliver only  geographically 
relevant data. The coded journalistic data 
is smartly fused with precise congestion 
data coming from a Floating Car Data 
system operated by CE-Traffic. Finally 
upgrading RDS infrastructure together 
with local radio partner allowed a solution 
to be created which broadcasts a high 
number of traffic messages country wide.

Outlook to the future
Personal traveller information services 
are an important part of ITS infrastructure, 
which have a significant potential to 
improve safety on the roads. Such 
systems should be an integrated 
component of ITS provided by the state 
with implemented standards of exchange 
of road data. 
At the end the new RDS-TMC service has 
given  large group of drivers in Poland 
equal opportunity to access CE-Traffic 
real-time services which was the aim of 
the project.

THE ISSUE solution
In order to build the RDS-TMC which 
would bring true value to road users 
CE-Traffic optimized each component 
of TMC standard, starting with a new 
Location Table. It was designed to 
consider not only all major interconnecting 
roads and urban streets but also lower 
category roads commonly used by drivers 
e.g. shortcuts or alternative routes. 
The second step was an implementation 
of a solution to capture, join and 
standardize journalistic data published by 
central and local road authorities.
The solution is coding every road event 

User Application:          Travel Information ServicesMazovia
Poland 
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“In rebus quibuscumque difficilioribus non expectandum, ut quis simul, et 
serat, et metat, sed praeparatione opus est, ut per gradus maturescant”.
Francis Bacon

Gori, S., La Spada, S., Mannini, L., Nigro, M. 
Roma Tre University, Via Vito Volterra 62, 00146 Rome
Simone.laspada@uniroma3.it

DEVELOPMENT OF 
INTEGRATED SYSTEM TO 
MANAGE ROAD TRAFFIC 
AND ENVIRONMENTAL 
PROBLEMS BASED ON DTA 
MODEL

The challenge
Road vehicle emissions are an important 
aspect of the life quality and sustainabi-
lity. The increase of congestion leads to 
an increase of pollutant emissions and, 
moreover, emissions are sensitive to dif-
ferent drivers behaviour. In this context, 
it is possible to reduce vehicle pollutant 
emissions, decreasing congestion with 
traffic planning policies and on-line ope-
rations. The aim of this challenge is to 
achieve reliable values of pollutant emis-
sions in a wide urban network, taking into 
account the within-day variations of traffic 
conditions and parameters related to the 
different state of vehicles. This topic provi-
des an opportunity for the implementation 
of an innovative management tool based 
on traffic simulation created to assess 
the pollutant emissions and to analyse 
impacts of different management policies 
and traffic operations.

Implications
This challenge is to reduce traffic con-
gestion and thus air pollutant emissions. 
Such objectives respond to national and 
local priorities about the measures and 
the abatement of air pollution.

Moreover, from the social and economic 
point of view, the impacts will be to 
contribute:
• to build a balanced, dynamic and 
low-carbon economy by encouraging 
active and sustainable travel; 
• to put more power into the hands of tran-
sport users by giving them the information 
they need to induce government and 
transport providers to account for;  
• to reduce social and economic costs of 
transport to public health, caused by air 
quality impacts; 
• to minimize the impacts of transport 
on heritage and landscape and seek 
solutions that deliver long term 
environmental benefits.

From technical point of view the main 
implications are the development of a 
specific tool/software for large urban 
network and data collection of traffic flows 
and air pollution concentrations.

THE ISSUE solution
In order to estimate emissions, three 
different approaches have been defined 
in the last years of research: macrosco-
pic, microscopic and mesoscopic. The 
macroscopic approach is based on the 
knowledge of aggregate variables and it 
is possible to estimate the emissions of all 
the network links. However the estimation 
accuracy is low. The microscopic appro-
ach can substantially improve the emis-
sion estimation, because it is based on 
the knowledge of parameters about the 
drive cycles of vehicles and related to the 
different traffic flow conditions. However, it 
can be applied only for small networks be-
cause of the huge  data input needed. The 
developed dynamic mesoscopic emission 
model, based on a dynamic traffic assi-
gnment (DTA), provides reliable values 
of pollutant emissions in a wide network, 
taking into account the within-day varia-
tions of traffic conditions and parame-
ters related to the different state of vehi-
cles. These reliable estimations create 
the opportunity to develop an integrated 
system to manage road traffic, taking into 
account both the environmental problems 
and traffic congestion. In such a context, 
it is possible to reduce vehicle pollutants 
emissions, reducing congestion with 
traffic planning measures and on-line 
operations. According to the technology 
readiness level of relevant technologies 
for the system, the traffic simulation project 
successfully completed a first test simula-
tion in two real life  urban areas in Italy (Brin-

User Application: Urban and Regional Road NetworksMolise
Italy

disi and Rome, see Figure 1 for example). 
Other technologies related to traffic 
sensors, GNSS application for mapping 
urban areas and remote sensing tech-
niques for measures of air quality are at 
disposal and they have to be used in 
combination with the traffic simulation 
project to improve quality and usefulness 
of results. 
Specifically, the adoption of this manage-
ment system, at an operational level, is 
limited by the lack of a validation phase 
based on real data due to the modest
presence of air quality sensors.

Outlook to the future
The potential benefits are for the whole 
society. About the future evolution of the 
research field, this could be involved in 
the implementation of best practices, of 
wide exchanging data between different 
platforms and the creation of specific tool 
for user information about air quality and 
impacts of local traffic policies. Moreover, 
the application field could be exten-
ded to the suburban network and to the 
specific network involving freight traffic. 
The major stakeholders could be the 
road network management companies 
as the regional and local authorities, who 
could be involved by widely dissemining 
information about the negative impacts 
of the air pollution and the growing 
constraining regulations governing air 
quality.

Figure 1: CO emissions simulation in Brindisi road 
network
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URBAN AIR QUALITY AND GREENHOUSE GAS EMISSIONS

The challenge:

Regional authorities and national organizations need local management strategies and 
technological solutions to meet EU directives and government regulations for air quality 
standards and greenhouse gas emissions. 
Air pollution has very localized and adverse effects on human health, as well as flora 
and fauna ecosystems. Emissions from long distance HGV transport and urban traffic in 
congested towns and cities are major contributors of air pollution. 
Climate change is linked to atmospheric greenhouse gases (GHGs), e.g. carbon 
dioxide (CO2) and methane (CH4), but traffic emissions account for 25% of GHG 
emissions across urban Europe. Whereas air pollution from traffic emissions is local 
and presents relatively short term problems which could be tackled through short term 
mitigation strategies, the climate change impacts are generally thought of as global and 
long term.

The Response:

Integrating new technologies from space, airborne and in situ sensors can improve 
identification of emission sources and provide new tools to support regulation of emission 
levels, such as: 

 • Integrated systems to monitor air quality and identify sources of emissions in 
   urban environments;
 • Satellite technology to determine greenhouse gas emissions;
 • Sensor monitoring and model forecasting of emission levels.

Societal Challenge 2
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“Improving air quality is a top priority for us, and we would welcome the 
opportunity to meet with [the CityScan team] and talk some more about 
the project”. Rory Palmer, Deputy City Mayor, Leicester

Graves, R.(1), Leigh, R.J.(1), Lawrence, J.(1) and Monks, P.S.(2)

(1)The Earth Observation Science Group, University of Leicester, University Rd, Leicester, 
LE1 7RH
(2)The Department of Chemistry, University of Leicester, University Rd, Leicester, LE1 7RH

Mapping Air Quality over 
Urban Areas 

Advances in monitoring and 
management of urban air 
quality using ground-based 
scanners

The challenge
Air quality is an international issue which 
has been the subject of several European 
directives1 on pollution levels as, at high 
concentrations, atmospheric pollutants 
can have significant effects on human 
health, ecosystems and the climate.  
As these effects can occur over a wide 
range of geographical dimensions, from 
the regional to global scale, air quality can 
be considered a truly transnational issue. 
In the UK, the main sources of air pollu-
tants such as NOX (NO2 and NO), CO, 
VOCS and particulate matter are motor 
vehicles and power generation2. 
It is becoming increasingly important to 
measure emissions and concentrations of 
these air pollutants, particularly in urban 
environments where particularly high 
concentrations are expected. 

Implications
By improving knowledge of the emissions, 
transport and spatial variability of pollution

within urban environments effectiveness 
and implementation of policies relating 
to air quality can be improved. Air quality 
policies must take the spatial and tempo-
ral variability of air pollutant into conside-
ration. Models for emission sources and 
transport mechanisms are required to im-
plement adequate air quality improvement 
measures. If individual emission sources 
can be identified, and their effect on areas 
downwind quantified, air quality reduction 
measures can be more focused.

THE ISSUE solution
Researchers at The University of Leice-
ster have developed a novel technique for 
the measurement of air quality and speci-
fically of nitrogen dioxide. This measuring 
instrumentation, called CityScan, offers 
unparalleled information on the spatial 
extent of nitrogen dioxide concentrations 
within urban environments. CityScan  

deployed in both London (UK) and Bo-
logna (Italy) during 2012. The London 
deployment took place as part of the large 
NERC funded ClearfLo project in January 
and July/August. CityScan was deployed 
in Bologna in June as part of the large 
EU project PEGASOS. Analysis of the 
results obtained from both campaigns will 
be used to obtain unprecedented spatial 
information about air quality, focusing 
in particular on differences between a 
relatively isolated mega city and a smaller 
city situated in a highly polluted region, in 
this case the Po Valley.

Outlook to the future
CityScan instruments are currently deplo-
yed in Leicester and London, and data 
from these instruments will be used to 
develop new services for local authorities. 
Near-term developments will incorporate 
novel methods for data assimilation into 
3D dispersion models, and use of such 
models in urban air quality management 
systems. Furthermore, the application 
of CityScan to detailed investigations 
of discrete major emission sources and 
downwind exposures is anticipated in the 
next 5 years.

References
1 Directive2008/50/EC of The European 
Parliament and Council on ambient air 
quality and cleaner air for Europe (2008).
2 AEA Technology for DEFRA, Air 
Pollution in the UK 2009 (2010).

bridges the spatial gap between point 
source measurements and satellite air  
quality measurements, offering additional 
information on emissions, transport and 
the chemical cycle of More information 
regarding the CityScan technique can 
be found at http://www.leos.le.ac.uk/aq/
cityscan.html.
Based on measuring scattered sunlight, 
CityScan records nitrogen dioxide con-
centrations over a full hemisphere every 
six minutes. Full hemisphere, high-rate 
measurements are best suited for emis-
sion and transport monitoring of air pol-
lutants over city-wide scales. Using a sin-
gle instrument, the structure of the urban 
boundary layer can be investigated, with 
valuable information on aerosol and NO2 
dispersion. Using multiple instruments, 
there is the potential for tomographic re-
trievals which could deliver 3D concentra- 
tion information on air quality parameters  
down to 50m resolution. Such information 
would be a substantia CityScan has been

User Application:                                Air Quality ManagementEast Midlands
United Kingdom 

Figure 2: The CityScan Instrument installed in 
london during the Olympics in July 2013

Figure 1: Data from the CityScan instrument, 
showing pollution above the City Centre and 
Airport in Bologna in June 2013
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“There is high educational value in encouraging students to contribute 
their own pollution data, combine results and draw conclusions in 
thiscollaborative approach”. Lee Page, Royal Society of Chemistry.

Fleming, Z., Raventos, T., Monks, P.
Department of Chemistry, University of Leicester, University Rd, Leicester, LE1 7RH
zf5@.le.ac.uk, t.raventos@le.ac.uk, psm@le.ac.uk.

MONITORING AIR QUALITY 
TO ASSESS RUSH HOUR 
IMPACT ON SCHOOLS

Air quality sensors to measure 
pollution levels in school 
playgrounds and commuting 
zones
The challenge 
Local Authorities are responsible for ensu-
ring the air quality in cities, thus they must 
monitor and report levels of pollutants. 
Regular pollutant exceedances such as 
NO2 are still common in many European 
cities1 (EEA), and some communities will 
be more vulnerable to high concentrations 
from busy roads. 
There are many primary schools in the 
most populated areas that are more 
exposed to busy roads. Focusing on 
some of these schools highlights the 
pollution these children are exposed to 
every day. Measurements at rush hour 
showed how high NO2 was during the 
times when children were walking to and 
from school (up to 3 times higher than 
during the middle of the day). 
The recent move from petrol to diesel cars 
and the fact that catalytic and particle fil-
ters are less efficient for short journeys 
means that our inner cities are still consi-
derably polluted, particularly at rush hour.

Implications
Raising awareness of the health implica-
tions of cars and living near particularly 
busy roads will make the children more 
aware of the effects of traffic on air quality 
and health. A BBC Inside Out East Midlan-
ds report on the effect of NO2 on children, 
links with asthma and links between car 
engines and emissions was filmed in a lo-
cal primary school where we were measu-
ring NO2. This was aired on the local BBC 
news and caused an increased dialogue 
between the University of Leicester, the 
Air Quality monitoring division of Leicester 
City Council and the general public. 
The media coverage highlighted that 
Leicester City Council is working hard to 
combat this issue and that research on air 
pollution in the city is a hot topic. It is just 
the right time to be promoting outreach 
activities of this kind in schools.

also provide a guide for local authorities 
to assess and respond to highly localised 
pollution effects.

The air quality monitoring represents an 
exciting opportunity for students to directly 
measure air pollution at their school. 

Outlook to the future
Several new cutting edge low cost 
pollution sensors will be purchased 
through outreach funding and the 
University of Leicester will lead this 
national project to monitor selected 
atmospheric pollutants near to schools 
around the UK. Outreach materials will 
be supplied to the schools to get all age 
ranges involved with the measurements 
and to think about the causes and 
implications of pollution in their cities. 
This scheme represents an innovative 
way to source data, at the same time 
contributing to the scientific education for 
children through learning about the air 
pollution in their daily lives.

Further information: 
1http://www.eea.europa.eu/
2http://www.joaquin.eu/

THE ISSUE solution
The Royal Society of Chemistry will fund 
a project that tests and uses data from 
low cost sensors to be used in school 
playgrounds. It will host a website that will 
present data from hourly sensor measu-
rements that will be monitoring at various 
schools around the UK. This will help 
scientists and school children to assess 
the geographical distribution of detrimen-
tal air quality and the extent to which rush 
hour impacts on the pollution levels they 
are exposed to. 

The study will begin in September 2013 
and will expand across the UK in 2014 It 
will be linked in with the outreach activities 
of the JOAQUIN project2, to educate lo-
cal school children and their parents and

User Application:                Education and Public Awareness                                         East Midlands
United Kingdom 

Figure 1: European cities road traffic produces high 
NO2 levels as well as other particulate pollution

Figure 2: University of Leicester students demostra-
ting air pollution experiments in the classroom of 
Shenton Primary School. The BBC is seen filming 
here for the local News
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“The Astrium service provides near real-time GHG emissions at city sca-
le. It has the potential to inform policy makers about which initiatives 
are working more quickly, and provide a check for calculated emissions 
levels”. Burston, Centre for Carbon Management

Groom, A.(1) and Brown, C.(2) 

(1)Astrium GEO-Information, andrew.groom@astrium.eads.net
(2)Astrium Services, craig.brown@astrium.eads.net

GREENHOUSE GAS 
EMISSIONS MEASUREMENT 
SERVICE

New direct measurement 
approach for more accurate 
GHG emission monitoring

The challenge
Greenhouse gas (GHG) emissions are a 
driver of global climate change, arguably 
the most significant challenge of modern 
times, already with huge economic and 
social implications. As part of attempts 
to tackle this issue, countries around the 
world have set targets to reduce their GHG 
emissions. It is important to distinguish 
between ‘air quality’ and ‘climate change’. 
GHGs are drivers of global climate chan-
ge of which important examples are CO2, 
CH4 and CO, whilst those pollutants that 
contribute most to ‘air quality’ issues inclu-
de NO2, NOX and particulates.
The monitoring of GHG emissions tar-
gets has been achieved, to date, through 
budgeting systems known as ‘inventory 
methods’, which allocate estimated emis-
sions values to different activities such as 
transport, energy usage, burning of fossil 
fuels etc. In this way, a country’s overall 
emissions profile is built up with very little 
or no actual measurement of emissions. 
The error in estimating emissions in this 
way can be very large with estimates also 
based on historical information so that, at

the time of reporting, information to policy 
makers can already be out of date by up 
to two years.

Implications
The effects of global climate change are 
many and varied, with evidence in relation 
to the extent and severity of these effects 
also varied. However, the scientific con-
sensus is that global climate change is 
occurring and that the implications extend 
to multiple physical impacts, examples of 
which include:

- Increased frequency, length and 
intensity of heat waves.
- More intense and prolonged 
droughts for regions such as 
southern and central Europe
- Increases in heavy rainfall with 
more severe occurrences of localised 
flooding
- Glacial retreat with increased risks 
in seasonal water availabilities as a 
result
- Sea level rise due to the combined 
effects of thermal expansion and 
melting of land-based ice resulting 
increased risks of coastal flooding.

Currently the major contributors to GHG 
emissions, at the sector level, are (in 
order of priority) energy, transport and 
industry. However, the expectation is that, 
given trends towards cleaner sources of 
energy, it is the transport sector that will 
emerge as the largest emitter over the 
next decades.

for the service have focused on dense 
urban centres, where congestion-driven 
GHG emissions are a major problem. The 
concept was successfully trialled during 
the London 2012 Olympics. Monitoring 
activities were based on information provi-
ded from four ground stations, a modified 
London bus (to capture in situ observa-
tions around London), observations from 
aircraft as well as data captured from spa-
ce. The primary goal of establishing fea-
sibility of the service was achieved, along 
with important insights into the practicali-
ties of running such a service on a citywi-
de scale. Further development at this sca-
le will be undertaken during the upcoming 
CarboCount City project in 2013 - 2014, 
where similar demonstrations will take 
place in both Rotterdam and Paris.

Outlook to the future
The GHG emissions measurement servi-
ce has clear operational ambitions and as 
such is being developed as a service for 
customers, to be paid for by customers.
To further assist with realising this  comm-
ercial success, a demonstration stage 
project is being proposed through the 
European Space Agency’s Integrated 
Applications Programme to provide an 
opportunity to test/showcase the regional 
monitoring potential of the service. 
Calls for user participation have already 
been distributed. Collaboration between
regions participating in THE ISSUE is 
already anticipated.

THE ISSUE solution
Leading European service providers have 
therefore teamed up to create a new 
service concept which complements the 
current inventory methods of compiling 
emissions, while radically reducing the 
error estimations, by using direct 
measurements of CO2, CH4 and CO from 
the ground, aircraft and space. 
This distinctive approach provides 
information on all distance scales allowing 
improved modelling of atmospheric tran-
sport of GHGs as the scale of monitoring 
moves from cities, to regions, to nations 
and, eventually, available globally.

Considering the importance of the tran-
sport sector in current emission trends, 
and the extent to which urban vehicular 
emissions contribute to these, initial trials

User Application:                         Greenhouse Gas MonitoringEast Midlands
United Kingdom 

Figure 1: GHG emissions measurement service
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“Novel and innovative ways of reducing bus emissions are critical to de-
aling with Air Quality – LeicsteBest is leading the way”.
Paul Monks, University of Leicester

Davies, E., Obszynska, J., Randall, C., Svage, A. and Turpin, K.  
Leicester City Council, New Walk Centre, Welford Place, Leicester LE1 6ZG, 
United Kingdom 
Evan.Davies@leicester.gov.uk, (Technology Research Laboratory) 

LEICESTER BUS 
EMISSIONS STUDY FOR 
TRANSPORT POLICY

Contribution of buses to 
emissions and impact of bus 
measures to improve air 
quality locally and city wide

The DEFRA funded study by LCC and 
TRL aims to establish a bus emissions 
baseline for the following pollutants; NOx, 
PM10 and CO2. 

The challenge 
Road vehicles are the main source of 
air pollution in Leicester. Leicester City 
Council (LCC) has declared an Air Qua-
lity Management Area (AQMA) Fig.1 for 
NO2 covering the city center as a who-
le, with ‘ribbons’ extending along the 
main radial and peripheral roads. The 
city’s first Air Quality Action Plan (AQAP) 
was published in 2004. An updated plan 
was incorporated into the Council’s 
3rd Local Transport Plan to cover the 
period 2011-16. The plan focuses on 
improving transport systems such as city 
center bus improvements, expanding 
parking controls and running campai-
gns to encourage cycling and walking.

Implications and benefits for citizens

• Identifying options for a long-term
package of public transport emissions 
reduction measures that are specific to 
conditions in Leicester. 

• Establishing the contributions of 
nitrogen oxides (NOX) and particulate 
(PM10) emissions from buses and their 
subsequent impact on air pollution on four 
key corridors. 

• Identifying and assess relevant 
measures to reduce bus emissions and 
improve air quality that are applicable 
locally and city-wide.

selected roadside receptors. 

Emissions modelling - Both ANPR 
and driving cycle results were used in 
combination with other input data to 
estimate baseline and intervention 
emissions. The study developed bespoke 
processing techniques and applied state 
of the art modelling. 

Outlook to the future 
An important element of the project 
was to discern whether bus related 
emissions can be characterized within 
similar morphological zones. The result 
of this exercise was to produce a series 
of ‘zoned impact maps’ (ZIMs) (See Fig. 
2). The result of the study suggests that 
Leicester should be looking towards Euro 
VI to reduce NOX and PM emissions. 
However, given the reduced running 
cost of hybrids and the ability to spatially 
manage exhaust emissions it is likely that 
these might be an attractive option to 
operators and hence a close alternative to 
the emissions saving.

Acknowledgements
The project is funded by DEFRA
(Department for Environment, Food and 
Rural Affairs).  

THE ISSUE solution
Automatic Number Plate Recognition 
(APNR) cameras were used to ascertain 
detailed characteristics of vehicles on 
the four test corridors. Post processing 
analyses of these data were used to 
understand the likely emissions standards 
of these vehicles. 

Driving cycles - Global position (GPS) of 
individual bus/car journeys was recorded 
in order to evaluate instantaneous speed 
at any given location along the entire test 
route.
 
Air pollution modelling - Baseline and 
applied to an air dispersion model to 
intervention emissions results were used 
to estimate the impact on air quality at 

User Application:                                           Public TransportEast Midlands
United Kingdom 

Figure 1: Air Quality Management Area in Leicester

Figure 2: Baseline ZIM for fleet weighted bus NOX 
emissions
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“The project gives both stakeholders and air-quality practitioners a chan-
ce to re-examine priorities in the light of both rapidly evolving vehicle 
technologies and continuing issues with NOx and fine particulate levels”.
Paul Goodman, Newcastle University

Davies, E., Obszynska, J., Randall, C.
Leicester City Council and TRL, New Walk Centre, Welford Place, Leicester LE1 6ZG, 
United Kingdom and Ricardo-AEA 
Evan.Davies@leicester.gov.uk, Jolanta.Obszynska@leicester.gov.uk, 
Chris.Randall@leicester.gov.uk

LESTAir THE LOW EMISSION 
STRATEGIES FOR 
TRANSPORT PROJECT

Development of a business 
case for a ‘Low Emission 
Zone’/ Environmental Zone in 
Leicester

The challenge
A solution entailing a high regulation bur-
den on local stakeholders and businesses 
is likely to be perceived nationally and 
locally as politically unacceptable, and be 
excessively costly in relation to benefits. 

Implications 
The Project will therefore focus on sta-
keholder engagement, as opposed to 
regulation and a viable, time-based mobi-
lisation plan as part of the Business Plan, 
as opposed to theoretical reporting. Also 
identification of existing sources of fun-
ding and operational savings, as opposed 
to unrealisable, socio-economic oppor-
tunity costs, including a clear evidence 
base for the cost-benefits of the measu-
res needs to be identified. An integrated

approach to air quality and carbon, to ma-
ximize the cost-benefits of the measures.

Project Outcomes
The principal deliverable will be a Report 
by 31st March 2014, detailing a Business 
Case for a Low Emission Strategy for 
Leicester City Council.  This document 
will include: a package of measures for 
implementation and clear success criteria 
for the project.

Outlook to the future
The success criteria of the Project to be 
monitored include:

• Successful identification of multiple 
measures which can be implemented in 
2014-2015 onwards, with Benefits-Costs 
Ratio of 2 or greater.

• This to include at least one measure 
for each of the HGV and Bus emissions 
sectors in Leicester which can deliver at 
least 10% reduction in concentrations or 
emissions of the specified pollutants.

• Finance, grants and operational savings 
to support these measures.

• Successful engagement of senior 
management in key emitting sectors in the 
task of air pollution reduction through cost 
effective measures.

• Dissemination of the results of the 
project to the stakeholders.

Acknowledgements
The project is funded by DEFRA 
(Department for Environment, Food and 
Rural Affairs).  

• An evidence base for quantifying the 
costs and benefits of the measures 
selected in terms of their Air Quality and 
Climate Change effects, as well as health, 
social and economic impacts.

• A replicable methodology for identifying 
and appraising the said measures.

• A detailed, time-based and prioritised 
Mobilisation Plan for implementation of 
the measures identified in the Business 
Case; this will be suitable for incorpo-
ration in the revision of the Council’s 
statutory Air Quality Action Plan.

• A Road Map summarising the project, 
which will facilitate knowledge transfer to 
DEFRA, other UK Local Authorities and 
local stakeholders.

User Application:                                           Urban Air QualityEast Midlands
United Kingdom 

Estimated NOx pollution on inner ring roads 2013
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URBAN AND REGIONAL ROAD NETWORKS - UTILIZATION,
 PLANNING AND OPTIMIZATION

The challenge:

Regional authorities and national organizations need local management strategies and 
The European Environment Agency forecasts that by 2020 80% of European citizens 
will live in urban areas. Such increases create new problems of urban sprawl, traffic 
congestion, overloaded infrastructure, noise and air pollution. Chaotic and unplanned 
development of urban infrastructure offers very low economic and social effectiveness, 
unprofitable development and high cost of maintenance of public transport. These effects 
are serious barriers to sustainable development of many European cities.

Transport system solutions directed at sustainable development of existing and planned 
road networks can provide conditions for safe and efficient transport of people and goods, 
ensure priority of public transport and counterbalance the prevailing urban sprawl.

The Response:

Sustainable urban development requires coherent urban planning based on intelligent 
traffic management technology, data fusion from many separate sources, ease of access 
to data and information for planners, technology providers and public and commercial 
users. Transport system solutions directed at sustainable development of existing and 
planned road networks include:  

 • Integrated planning techniques;
 • Innovative data gathering, processing and providing for transport and physical 
   planning;
 • Satellite and airborne-based technologies and GIS for transport and physical 
   planning;
 • Sensor monitoring and model forecasting of emission levels.

Societal Challenge 3
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“Efficient road infrastructure is an indicator of the progress and the 
civilization development. The extent to which the needs are met and 
challenges overcome is one of the main criteria of evaluation of economic 
systems and the governments”. Sławomir Heller, Heller Consult Director

Brzeziński, A.(1), Ciołkosz-Styk, A.(2), Kwiatkowski, P.(3)

(1)Faculty of Civil Engineering, Warsaw University of Technology, a.brzezinski@il.pw.edu.pl
(2)Institute of Geodesy and Cartography, agata.ciolkosz-styk@igik.edu.pl
(3)Institute of Geodesy and Cartography, pawel.kwiatkowski@igik.edu.pl

URBAN AND REGIONAL 
ROAD NETWORK SYSTEMS

Synergy of spatial planning 
and road system 
improvement through 
utilisation of ITS technology

The challenge 
The European Environment Agency fo-
recasts that by 2020 80% of European 
citizens will live in urban areas. Such si-
gnificant increases in numbers of cities’ in-
habitants brings with it disturbance of spa-
tial order, urban sprawl, traffic congestion, 
over-loading the capacity of the infrastruc-
ture, noise and air pollution. These effects 
represent serious barriers for sustainable 
development of many European cities.
The mobility problems resulting from ur-
banization are the effect of lack of balance 
between supply and demand. Considera-
tion  of the demand for mobility usually 
leads to solutions that increase the ca-
pacity of the road network, e.g. new road 
construction, more lanes or replacing 
crossroads with junctions. Such behaviour 
often fails to match the aim of sustainable 
development which is to keep a balance 
between the realization of transport, econo-
mic, social and environmental objectives.
Adapting cities and metropolitan areas 
to changes in transport mobility requi-
res the coordination of spatial and urban 
policy to manage transport services and

balance demand between public, private 
and commercial transport needs. Spa-
tial planning needs more support from 
modern technologies to incorporate intel-
ligent management systems into the road 
network. Increasing traffic throughput in 
corridors well served by public transport, 
prioritising public transport, improving fun-
ctional attractiveness of inner-city areas, 
are all important. Modern transport solu-
tions need to provide controlled access to 
specific urban areas, manage traffic flow, 
and provide traffic information and fast 
response for emergency situations. 

Implications
System solutions are required to deve-
lop the use, planning and optimizion of 
existing and planned road networks in 
cities and regions. A systems approach 
is necessary to implement sustainable 
development strategies for urban areas in 
order to  create conditions for safe and ef-

Through the visualisation and monito-
ring of the specific locations in real time 
the system permits planning, control-
ling, forecasting, responding to traffic 
incidents and transmitting information 
to users. This information is also avai-
lable through a web portal. The system 
facilitates users to make decisions on 
route selection and means of transport.
This system may serve as a good 
example for THE ISSUE solutions for 
utilisation, planning and optimisation of 
urban and regional road network.

Outlook to the future
The challenges and solutions presented 
have the potential to significantly influence 
the development and functioning of  cities 
and regions  and of people mobility. 
Intelligent management systems   can make 
the road networks more user friendly, pro-
vided they are wisely planned, considering 
spatial planning requirements and 
incorporating modern technologies into the  
road systems.

ficient transport of people and goods while 
ensuring the priority for public transport. 
The consequence of chaotic and extensi-
ve built up areas is a very low economic 
and social effectiveness of infrastructure 
investment and unprofitable development 
and maintenance of public transport. The 
systems approach is essential for urban 
development of coherently built areas and 
control of urban sprawl. It is worth noting 
that a proper road sub-system is an ele-
ment of an intelligent transport system 
structure that will function well if integrated 
into the wider the  city/regional structure.
From the user point of view, the conse-
quence of road system improvement will 
be decreases in noise and air pollution, 
improvement of life quality as well as in-
crease of transport efficiency. Improve-
ment to the transport network using new 
technologies will bring financial benefits 
in the long term by increasing the tran-
sport efficiency and profitability, subject 
to availability of the necessary capital in-
vestment. Expenditure by the local autho-
rities for the system development therefo-
re remains the critical problem. 

THE ISSUE solution
Integrated Traffic Management System is 
the one of the innovative solutions which 
exists in Warsaw. Its main purpose is to 
organize and control current traffic in the 
supervised area. It can give the priority 
to public transport, and inform the road 
users about traffic incidents. The system 
includes 37 junctions, however, its 
expansion to 152 is foreseen.

User Application:                         Road Network PlanningMazovia
Poland

Figure 1: Integrated Traffic Management System 
web portal (http://www.zszr.zdm.waw.pl)

Figure 2: Real-time camera view 
(http://www.zszr.zdm.waw.pl)
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“Promoting the use of the Information Providing System leads to the im-
provement of the road administration staff’s qualifications”.
Grażyna Lendzion, Director of Warsaw Municipal Roads Administration

Gajewski, W., Skakuj, M.
Heller Consult sp. z o. o., PL-00-613 Warszawa, ul. Chałubińskiego 8
w.gajewski@heller-consult.pl, m.skakuj@heller-consult.pl

INTEGRATION OF CLIMATE 
AND INFRASTRUCTURE 
DATA TO REDUCE TRAFFIC 
CONGESTION

Novel and innovative data 
integration systems support 
engineers in assessing the 
climate change impact on road 
infrastructure and traffic 
congestion
The challenge 
One of the major problems we are facing 
in this century is the climate change. This 
represents new challenges for authorities 
that are responsible for road infrastruc-
ture and effective traffic management. 
The short and long-term impact of the 
global warming and extreme weather on 
the road infrastructure, road construction 
technology and traffic management must 
be therefore taken into account. Moreover 
road authorities should have the 
possibility to integrate the climate and 
weather data with the road and traffic data 
in order to define response scenarios for 
the future.

Implications
The influence of the climate change on 
the road network and traffic flow can be

observed more and more often. One of 
the most spectacular examples has been 
observed in 2010 in Germany where the 
A29 motorway was closed for days in 
order to repair several concrete slabs, 
which collapsed due to high temperatu-
res. Surface rutting caused by high tem-
peratures over long periods of time has 
also been observed in the road network of 
Mazovia, Poland. Heavy rainfalls impact 
road safety by increasing the probability 
of aquaplaning which can be responsible 
for serious accidents. Such events always 
contribute to traffic congestion. The socio-
economical consequences of such events 
are invaluable in relation to human life 
and health but entail precisely quantifiable 
costs of transportation delays or road and 
infrastructure repairs and renovation. Not 
less important are the environmental and 
social consequences of re-routing traffic 
to alternative routes. 

tion of weather forecast data with the road 
infrastructure information can be used to 
prepare traffic congestion management 
scenarios in the case of road closures 
due to heavy rain or snowfall. Further-
more, long-term climate forecast data 
can be used for assessing  the change 
in road maintenance costs resulting from 
the evolving weather conditions. In addi-
tion, the interdisciplinary data broaden 
the knowledge and information spectrum 
used for the adjustment and development 
of the standards and procedures of roads 
engineering taking the climate change 
into account. The successful application 
of a Internet browser-based Information 
Providing System for the federal roads au-
thority in Germany utilising the described 
solution has demonstrated the system’s 
potential in road maintenance planning ta-
king into account the climate information.

Outlook to the future
Our system developed in cooperation 
within the HELLER Group companies from 
Mazovia, Poland and Hesse, Germany 
regions, enables engineers to adopt road 
traffic management methods to the new 
environmental problems. We are convin-
ced that the integration of climate data 
into traffic management will have a great 
impact on the future planning and manage-
ment of roads. Therefore, in close collabo-
ration with the users of the system, we are 
developing it while sharing our experience 
and knowledge with new communities.

THE ISSUE solution
The solution addressing these new 
challenges has already been defi-
ned. It can be characterised by two 
keywords: information and integration.
“Information” comprises all possible data 
relevant for road and traffic manage-
ment: road network, pavement condition, 
network junctions, traffic flow as well as 
data concerning the weather conditions 
and the climate. The keyword “integra-
tion” stands for visualising all the data 
sources in conjunction in the form of In-
formation Providing Systems. Thus, data 
that could not be merged in the past, can 
now be presented on an integrated digi-
tal map with thematic layers that provide 
different information on demand. This in-
novative way of data intersection has a 
great potential as an integrated system 
for analysis and forecasting of road traf- 
fic due to the climate and environmental 
changes. Numerous examples of applica-
tion of the system as a crisis management 
tool and road safety assessment tool kit
can be given. For example, the integra-

User Application:                Traffic Congestion ManagementMazovia
Poland

Figure 1: Pavement rutting observed on provincial 
road W719 in Warsaw, Poland

Figure 2: Example of the climate forecast data integra-
tion with road condition data for an advanced analysis 
of weather influence on the condition of bridges
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“Surrey Heath has long been an advocate of OpenStreetMap and the 
inception of the OSM-GB project has enabled us to use OSM data in both 
our intranet GIS and Qgis desktop GIS systems”.
James Rutter, GIS Manager, Surrey Heath Borough Council, UK

Pourabdollah, A., Morley, J., Anand, S. and Jackson, M.
Nottingham Geospatial Institute, the University of Nottingham
amir.pourabdollah | jeremy.morley | suchith.anand | mike.jackson@nottingham.ac.uk

AN OPEN GIS CASE STUDY  
OPEN STREET MAP FOR 
GREAT BRITAIN (OSM-GB)

Open Street Map is the world’s 
largest volunteer collaborative 
map database. 
The OSM-GB Project makes it 
professional-friendly

The challenge 
Smart cities and intelligent transport sy-
stems are facilitated by unfettered access 
to up-to-date map data. Founded by Ste-
ve Coast in 2004, OpenStreetMap (OSM) 
is a collaborative project to achieve this 
creating world-wide free and editable 
mapping by the citizen, for the citizen. 
The initial stimulus was the restriction on 
availability and use of map information 
and the advent of inexpensive portable 
satellite navigation devices. It was inspi-
red by the success of Wikipedia. OSM 
registered users have now grown to over 
one million around the world who collect 
data using GPS devices, aerial photo-
graphy and other copyright free sources.

Implications
This citizen-led approach to mapping has 
developed in parallel to government-led 
initiatives. Chief amongst these are spa-
tial data infrastructure programmes such 

as the UK Location Framework and the 
EU INSPIRE directive. While initiatives 
such as INSPIRE tend towards a top-
down process of harmonising established 
government data models and services 
the OSM approach is more informal and 
shaped by individuals in terms of what 
data is captured and how that data is de-
scribed. National Mapping Agencies such 
as the Ordinance Survey of Great Britain 
provide professionally surveyed map 
data with published specifications and 
standards driven mainly by government 
needs. In contrast, OSM mapping relies 
on the availability of usually local mapping 
enthusiasts to capture changes. 
Its more informal structure tends to lead 
to the capture of a broader range of 
features of interest to diverse sub-com-
munities such as cyclists and walkers and 
because of the local interest will often be 
kept more up-to-date.

the exponential growth of crowd-sourced 
data such as OSM, local authorities and 
transport planners can have access to 
a new data source for a wealth of future 
citizen-focussed requirements. OSM-GB 
Project outputs include the development 
of Web Services based on the internatio-
nally agreed Open Geospatial Consor-
tium Standards. The data can be in many 
different formats and reference systems 
including British National Grid. A key ele-
ment in achieving this is the development 
of a rules-based catalogue for checking 
and improving the geometry and attribu-
tion consistency of the data as input by 
the volunteers (Figure 2). The project 
also aims to promote the use and uptake 
of OSM mapping and to supply data and 
comments regarding data quality back to 
the OSM community. 

Summary
The availability of free and open source 
map data and geographic information sy-
stems (GIS) software has made it increa-
singly possible for government and volun-
teer organizations and even individuals 
to make use of GIS tools for both profes-
sional and leisure purposes. The OSM-
GB project has been mostly built using 
Open Source GIS components including 
database administration, cartography 
tools, web services and web interfaces. 
It brings together Open data, Open Source 
Software and Open standards facilitating 
intelligent transportation and many other 
services of tomorrows Smart City.  

OSM data provides an alternative to 
national mapping for many uses but com-
bining the two in an open source OSM data

User Application:             Urban and Regional Road MappingEast Midlands 
United Kingdom

Figure 1: The OSMGB project website (http://
www.osmgb.org.uk)

provides an alternative to national 
mapping for many uses but combining the 
two in an open source.

The ISSUE solution
Initiated at The University of Nottingham 
Geospatial Institute (NGI), the OSM-GB 
project (Figure 1) is a collaborative re-
search programme with 1Spatial and 
KnowWhere. The research goals are to 
develop the automated methods needed 
to quality check, edit and redeliver the 
improved map data back to the OSM 
database. The OSM-GB objectives are to 
enable the OSM maps delivered in 
different thematic layers, open standard 
formats and national reference systems to 
be usa ble by citizen and professional alike 
and on a free and open source basis. With

Figure 2: A sample of quality checks in comparing 
OSM with national maps
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“This elegant solution will give in depth knowledge of the AQ impact of 
20mph zones”. Jolanta Obszynska, Leicester City Council

Davies, E., Pollard, S. and Warrington, S.
Leicester City Council, Welford Place, Leicester LE1 6ZG, United Kingdom, Val Beale 
(London Borough of Hillingdon) and K. Turpin (TRL) 
Evan.Davies@leicester.gov.uk

TRANSPORT SCHEME 
TOOLKIT FOR 20mph ZONES

Development of “a Ready 
Reckoner” tool, which can 
assist in the improvement of 
areas to be designated as 
20mph zones

The challenge 
This DEFRA-funded study will be 
completed by the end of March 2014 and 
it is hoped that it will inform future tran-
sport management schemes. The project 
Brief agreed with DEFRA encompasses a 
wide-ranging identification and cost-bene-
fit appraisal of available options, for taking 
action to deal with the pollutants NO2 and 
CO2.

Benefits to citizens
Leicester City Council recognises the im-
pacts of road traffic on the poor air quality 
in parts of its area and the need for impro-
vements from this source of emissions. 
For this project Leicester City Council 
will work with the London Borough of Hil-
lingdon and Transport Research Labora-
tory Ltd (TRL) to populate and develop 
the database of the Ready Reckoner with 

real-world traffic management schemes 
for use in both areas.
Both authorities are committed to an 
extensive roll-out of 20 mph zones as 
part of a common vision for improving the 
quality of life for its residents However, 
little work has been done to assess the lo-
cal impact of these types of interventions 
in terms of adverse air quality, or indeed 
carbon emissions in the local context.
Transport Research Laboratory Ltd was 
appointed to further develop the Ready 
Reckoner transport tool.

project monitoring in close collaboration 
with Leicester City Council.

Outlook to the future
Establishment of an extended database 
of local traffic intervention measures 
evaluated for their impact on emissions;

Update of the desktop Ready Reckoner 
for use by traffic practitioners to ensure 
traffic management schemes include an 
assessment of emissions;

Provision of evidence base to support 
a case to be established for the use of 
low emissions management schemes in 
areas of poor air quality;

Transferability of the methodology and 
development of a consistent approach 
to evaluation of traffic management 
measures in terms of emissions and 
effective roll-out of the project to transport 
engineers across the two local authorities 
and beyond. 

Acknowledgements
The project is funded by DEFRA 
(Department for Environment, Food and 
Rural Affairs).

The solution
The aim of this tool is the identification 
and quantification of potential detrimental 
impacts on air quality from a range of pro-
posed 20mph traffic management sche-
mes (i.e. speed humps and chicanes).  
This tool will identify optimal solutions, 
in terms of emissions and cost-benefits 
and introduce the concept of offsetting 
mitigation measures due to an expected 
increase in poor air quality.
The project will be monitored via com-
pletion of the key milestones by the set 
dates. The tendering process will ensure 
that sub-tasks will also be given defined 
timelines. The lead authority, London Bo-
rough of Hillingdon, will be responsible for

User Application:                           Urban Traffic Management East Midlands 
United Kingdom

20mph zones, base plan, Leicester



52 53

URBAN TRANSPORT, MOBILITY, INTERMODALITY
AND INTEROPERABILITY

The challenge:

Improvements in the cost effectiveness and attractiveness of public and soft transport 
modes (e.g. cycles) are necessary for providing efficient seamless travel in the 
urban environment for all categories of persons, especially young people, elderly, 
disadvantaged and less able persons. Modal shift towards public and soft transport
modes benefits citizens by reducing stress and journey time. It also contributes to 
reduction of carbon footprint, noise, and congestion, thereby enhancing the quality of 
urban life.

The Response:

Innovative data processing and new information systems can help to optimize travel 
experience, such as:

 • Localization based services for mobile citizens;
 • Tracking services for freight transport;
 • Predicting and managing the behaviours of crowds;
 • Innovative travel planning tools based on GIS Technologies;
 • Smart ticketing.

Societal Challenge 4
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“The solutions developed in the ALF project are innovative and tempting; 
I look forward to see the first returns of experience of their use and 
upscale in a real environment”.
Diana Diziain, Freight & Logistics Project Manager, Grand Lyon

David, B.(1), Patier, D.(2), Deslandres, V.(1), Bossin, Ph.(3), Chalon, R.(1), Descombes, P.(4) 
(1)LIRIS UMR5205 Bertrand.David@ec-lyon.fr, 
(2)LET Lab,
(3)Interface Transport,
(4)SEMCO

NEW APPROACH FOR 
URBAN LOGISTICS: 
DELIVERY AREA BOOKING

A system for reserving 
Delivery Areas and adjusting 
the reservation during the 
delivery journey

The challenge 
Delivery Areas were created to facilitate 
freight delivery to professional and priva-
te customers. To avoid improper use of 
these areas we have designed a system 
which is able to provision Delivery Area 
Booking. As sketched in Fig. 1, the wor-
king process allows freight operators to 
create delivery rounds taking into account 
the Delivery Areas availability prior to the 
delivery round and adjusting the reserva-
tion in event of unexpected circumstances 
(traffic jam, absence of client) disrupting 
the delivery process.

Implications
In urban areas, goods deliveries for pro-
fessional and private customers generate 
a large flow of vehicles, from small vans 
(for express deliveries) to trucks (to sup-
ply larger stores). Delivery services are in-
creasing due to just-in-time management, 
the development of e-commerce and the 
emergence of new customer behaviour

(such as home delivery and delivery into 
lockers). All of this makes the transport of 
goods complicated, particularly in town 
centres, with negative effects on private 
and public transport flow causing traffic 
jams, for instance. 
In European cities, and specifically in 
France, a large percentage (from 70 to 
80%) are double-parked deliveries. Such 
behaviour creates congestion, pollution 
and conflicts between road users. 

THE ISSUE solution
After receiving the main functional requi-
rements from all potential actors (freight 
operators, drivers-deliverers, city admi-
nistrators, etc.), we proposed a new ap-
proach in which delivery operators can 
book delivery areas for a limited period 
in advance, using a common ICT reser-
vation system based on three modules:

1. SyGAL, an Interactive system for Deli-
very Areas booking management, a web 
based system able to manage delivery 

area reservations and to deliver this infor-
mation in a mobile and distributed way to 
different actors (static: logistician or dyna-
mic: delivery driver). Dissemination of this 
information to in-lorry integrated devices 
and/or personal devices (Smartphone, 
Internet tab, etc.) is technologically pos-
sible.

2. Guided CESNA, a multi-agent based 
system organising a computational pro-
cess with distributed negotiation, allowing 
static delivery round preparation and 
dynamic adjustments, if necessary.

3. CEMAVIL, an in-the-field information sy-
stem that collects occupancy information
by in-road sensors, and allows 
different users (delivery professionals, 
private drivers, etc.) to receive occupancy 
information. 

To complement our approach we have 
developed a list of additional servi-
ces (energy delivery, manipulation 
equipment, shared lockers, etc.). This 
could increase professionalization of 
the Delivery Areas and prevent non-au-
thorised vehicles from occupying them.

Outlook to the future
The next step in our work is a prospec-
tive observation and formulation of sug-
gestions of legislation evolution. Another 

User Application:                                      Freight Management    Lyon
France

Figure 1: working process of a Delivery Area

contribution will be the design of a serious 
game allowing professionals  (logisticians 
and drivers-deliverers), the general public 
and decision makers to learn, understand 
appropriate behaviours and master the 
foreseen proposed user interface. 
Several aspects of pooling are also con-
sidered for study such as pooling of De-
livery Areas with taxi or private parking 
according to a schedule (during the day 
only, in the morning only, working days), 
pooling of distribution by segmentation 
and delegation by zone with a limited 
number of delivery operators and creation 
of Urban Logistics Spaces, and choice of 
treatment of the last Km by a soft means 
(tri-car, bicycle, etc.) thorough manage-
ment of traceability. Although a prototype 
of this system is currently in operation, a 
demonstration in medium-sized cities is 
yet to be carried out. The originality and 
innovation of our solution lies on a better 
use of Delivery Areas by reservation and 
its adjustment in real time.

Figure 2: SyGAL
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“Our motto is: <we are moving the city>, so innovation in the transport 
titles usage will encourage more passengers to come beside us”.
Niculae Dobos, head of Technical Department, RATUC

Lupsa, L., 
Passenger Urban Transport Autonomous Company (RATUC) 
Bd. 21 Decembrie nr. 128-130, Cluj-Napoca, ROMANIA,
tuccluj@yahoo.ro; +40 264 430917

IT&C TECHNOLOGIES USED 
IN TICKETING FOR 
MODERNISING URBAN 
TRANSPORT

Modernising public transport 
in Cluj-Napoca by means of 
an automated ticketing system 
based on IT&C technologies
The challenge 
Increasing amenity of public transport in 
the city of Cluj-Napoca aims to increase 
the satisfaction of existing passengers 
and attract a new ones in larger numbers.

Implications
Population mobility is an important issue 
in the city of Cluj-Napoca and has to 
respond to new challenges because the 
city’s population is expected to increase 
according to recent statistics. Using a 
large number of private cars for daily 
travels has dramatic effects on air quality, 
the duration of a travel and the fuel con-
sumption. The public transport can provi-
de population mobility but must satisfy the 
expectations of key stakeholders;
Passengers expectations: the public tran-
sport system should provide predictability, 
timeliness, access to information, modern 
charging systems, safety, comfort.
Expectations of communities and 

authorities: to minimise chemical 
pollutant and noise for residents, in 
order to protect the health of the citizens.
Studies indicate that 70% of urban 
pollution is due to transport and public 
transport is responsible for a part of it.
Regional, national, European expec-
tations:  to be more energy efficient to 
reduce fuel consumption and cost of 
exploitation. The priority for the City 
Hall of Cluj-Napoca and the Passenger 
Urban Transport Autonomous Company 
(RATUC) is the development of services 
according to the expectations of the pas-
sengers, extending these services in the 
Metropolitan Area (that includes a number 
of localities in the vicinity of Cluj-Napoca) 
and multiplying the experience in other 
cities in the North-West Region of Roma-
nia. An integrated system for ticketing is 
already implemented in the region, in the 
city of Oradea, where an e-ticketing system 
is under development in the framework of 
a European project: Attractive Urban Tran-

sport for Accessible Cities ( ATTAC)  fun-
ded byThe South East Europe Transna-
tional Cooperation Programme.

THE ISSUE solution
In 2011, the study on the implementation 
of a modern ticketing system was comple-
ted in Cluj-Napoca, this study was the ba-
sis of a European Regional Development 
Fund (ERDF) (2007-2013) funded project 
under implementation at this moment. 
The objective is to replace the old system 
that relies on paper tickets.
The automated system for issuing travel 
titles is a complex system, based on infor-
mation and communications technology 
(IT&C) and on the contactless technology. 
The travel titles are recorded on a MIFA-
RE type contactless card, the transfer of 
information being done by presenting the 
card to the equipment at a distance up to 
10 cm. The cards can be purchased and 
recharged from automatic ticket release
machines placed in 60 stations and the

User Application:                                       Integrated TicketingNorth-West Region 
Romania

journey can be validated by simply pre-
senting the card to a validator located 
in the transport vehicle or in the station. 
The journey validation in the stations 
capitalizes the waiting time, increases the 
boarding speed of passengers, implicitly 
decreasing the run time and overall travel 
duration. This is a novelty element in the 
charging systems for surface transport, 
adapted to the needs of our city. 
The hardware elements of the system 
are: 61 automatic card machines, 136 
validators in stations, 327 validators on 
board the transport, 327 board com-
puters, 9 data transfer points, 74 LED 
boards in stations for displaying the run 
time, 1 central location for the operational 
management containing servers, PCs, 
software, dedicated applications required 
for the management of the entire system.
The system is integrated for all transport 
modes (bus, trolleybus, tram). 

Outlook to the future
The implementation of this system will 
increase by 5.7% the number of passen-
gers, from 230000 up to 243000 and a 
2.3% reduction will be registered in the 
average duration of a travel in town, from 
15.59 minutes down to 15.24 minutes.
Additionally, the data provided by the 
system will be used to develop an integra-
ted urban transport management system.
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Bouffier, J., Khoudour, L. 
CETE SO, jacques.bouffier@developpement-durable.gouv.fr,
CETE SO, louahdi.khoudour@developpement-durable.gouv.fr

DEVELOPMENT OF 
INNOVATIVE MOBILITY 
AND TRAVEL APPLICATIONS

Traveller information, journey 
planning or smart ticketing:
the next issue for innovative 
mobility

The challenge 
The evolution of mobility, linked partly to 
the new regulatory and social context, 
deeply modifies the traditional perception 
of “journey”. Alternative transportation 
modes have to progressively replace the 
individual car model.

This evolution, well identified in transport 
policies, may complicate the journey plan-
ning for the traveller, who generally wants 
to travel ever faster, ever further, ever 
cheaper and ever easier. That is why the 
evolution of mobility has to be accompa-
nied by the development of innovative 
tools and travel applications that minimi-
ze its potential inconvenience. Travellers 
need transportation systems that are, by 
design, easy to use, with a good quality 
information.

Implications
In principle, the user should want to shift 
from his individual car to a different tran-

sport mode like public transport. But this 
latter has to be comfortable, fast and easy 
to use. The development of solutions that 
makes multimodal travel stress-free and 
efficient is one of the challenges for the suc-
cess of these transport policies. Easy ac-
cess to real-time, seamless, reliable, mul-
timodal and personal information makes 
travels more enjoyable and encourages 
the traveller to use public transportation. 
In the same way, the development of 
smart ticketing, and in particular of uni-
que ticketing for different means of tran-
sportation (train, bus, tram, metro, river 
buses, public bike systems), simplifies 
the journey for the traveller who does not 
have to buy different tickets at each node 
of the travel and is provided with a clear 
vision of the total cost. Smart ticketing can 
also improve the efficiency and image of 
public transport, may impact the charging 
policy and allow sharing of global usage 
statistics between separate operators.

THE ISSUE solution
Traveller information and multimodal 
journey planning
The development of data acquisition 
technologies (congestion peak detection, 
indoor and outdoor positioning systems) 
improves data quality and quantity at the 
beginning of the chain. Data transmission 
solutions (machine to machine communi-
cations, wireless networks) improve the 
transfer speed and the accessibility of the 
real-time information.
Journey planning tools deal with the infor-
mation processing. Methods and models 
are developed by companies and public 
authorities. In order to solve problems 
of integration, comparison and acces-
sibility, the development of standards 
(NEPTUNE standard for the theoretical 
multimodal supply, SIRI for the real time 
information…) could be used as tools al-
lowing transport actors to share, visualize, 
validate and manage real and multimodal 
information. Direct or indirect collaborati-
ve methods, with the potential interven-
tion of all users, can also be envisaged.
Information display technologies, from va-
riable message signs to smartphone ap-
plications, allow the diffusion of real time 
and multimodal information (Mobiville 
project, Coovia application).
 
Smart or unique ticketing
A lot of technologies linked to smart ti-
cketing exist: smartphones applications, 

User Application:                                     Multimodal TransportMidi-Pyrénées/Aquitaine 
France

Figure 1: Multimodality is one of the main issues of 
the future of mobility

QR codes, smartcards, NFC, car-sharing  
vehicles via mobile contactless smartpho-
nes (Autopartage project), and common 
ticketing solution for different transporta-
tion actors (Pastel Card). 

Further developments are required for a 
generalization of their use in all territories. 
In particular, the technological solutions 
have to be adapted and tested in the lo-
cal context and local acceptability of users 
established.

Outlook to the future
These applications will impact all transport 
systems and will change the vision of mul-
timodal journeys. In the future, after the 
resolution of partnership, standardization 
and technological issues, any travel (from 
urban travel to interregional journey) will 
not be made only with a car, but with a 
combination of several means of transport 
identified at the beginning of the travel (for 
instance from a smartphone application) 
that provide the quickest, cheapest, ea-
sier and least polluting journey. 

Throughout the journey, the traveller will 
be able to send anonymous information 
to transport providers and easily receive 
updated multimodal information neces-
sary for the optimization of his journey. 
The journey breaks will be as easy and as 
quick as possible. The payment process 
will be totally transparent.
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“Thanks to the satellite information, we make public transport more fluid, 
more efficient and more attractive”. Edgard ANTOINE, President NAVOCAP

Leon, I.
Communications Department, NAVOCAP. www.navocap.com  
ZAC de la Patte d’Oie – 11 rue de Savoie 31330 MERVILLE FRANCE
Isabel.leon@navocap.com

USING SATELLITE 
TECHNOLOGY IN PUBLIC 
TRANSPORT

GNSS integration into public 
transport significantly improves 
network working, the quality of 
the service and quality of life 
in our cities by making it more 
fluid and efficient. The more 
attractive and efficient public 
transport becomes the more 
it is used, thus contributing to 
cleaner and less polluted cities

The challenge 
The challenge is to improve the global 
quality of public transport. By making it 
more punctual, safer, more comfortable 
and more attractive, we help to increase 
its use and in this contribute to creating 
cleaner and less congested cities.

Implications
Information from GNSS satellites is be-
coming more widely used to improve the 
functioning of urban and interurban public 
transport. As a consequence, journeys 
become more reliable for users and 
help to  increase access to public tran-

sport for everybody, allowing the young  
and those that do not have private mean 
to use public transport to reach their de-
stination.

For the cities, investing in intelligent 
management of the transport network is 
also a strong societal and environmental 
signal. By integrating GNSS into public 
transport services, the city helps to re-
duce greenhouse gas emissions on two 
accounts. On the one hand it promotes 
public transport, on the other hand it im-
proves energy efficiency and leads to gre-
ener, safer and more accessible cities.

THE ISSUE solution
The solutions provided through use of 
GNSS information are numerous.

Precise timetables
First of all, real-time precise information is 
provided to the user concerning bus time-
tables, frequency, and punctuality.

This aspect is extremely important as 
it allows the user to know precisely the 
situation and to plan accordingly. It is an 
in-depth and reliable system that gives 
confidence to the user and also contri-
butes to total  integration of urban and 
interurban public transport. 

Traffic Light priority
Traffic lights priority is a useful application 
that links the geo-location of the vehicle 
by GNSS with other geographic data to 
control the operation of traffic lights. 
In this way, when the bus comes closer to

User Application:                              Public Transport  OperationsMidi-Pyrénées 
France

Figure 1: NAVOCAP is a French manufacturer, and 
provider of SIV/SAEIV. For 24 years, we have been a 
reference on the market

Figure 2: Our systems and components are almost fully 
made in France

the red light we can switch it to the green 
in order to give priority to the bus. This has 
interesting implications for both users and 
operators. First, delays can be reduced. 
Smoother and more economical driving 
results reducing fuel consumption and 
brake wear. Finally, smoother journeys, 
with fewer red light stops  means more 
security and comfort, particularly for 
elderly travelers, the disabled or persons 
travelling with children.

The security
The satellite guidance and the real-time 
geo-localization help to make transport 
safer, because they allow reacting faster 
in case of need, especially in breakdown 
or attack cases.

Outlook to the future
Nowadays, NAVOCAP invests 20% from 
its turnover for the Research & Deve-
lopment. If we have made this choice it 
is because we believe that the intelligent 
and adapted use of the satellite techno-
logy is improving significantly the life 
quality of the citizens. But we also want to 
maintain the European level of excellence 
regarding technological intelligence and 
high quality research. 

We are now the actors in the world of 
tomorrow.                                        
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“The G-STEP project can help businesses save time and money, 
reducing congestion whilst improving air quality. A win-win situation”.
Garry Scott, Leicester City Council

Smith, T.(1), Smith, P.(1), Archibald, A.(2), Scott, G.(3)

(1)The University of Leicester, G-STEP Project teresa.smith@le.ac.uk, 
(2)M4 Technologies Ltd., The University of Nottingham, NG7 2RD. 
(3)Leicester City Council

IMPROVING EFFICIENCY 
OF TRAFFIC MOVEMENT 
FOR HGV’S IN CONGESTED 
URBAN ENVIRONMENTS

Using GIS and GMES data 
to add value to static maps of 
recommended travel routes for 
HGV’s through Leicester City
The challenge 
Local Authorities are responsible for 
ensuring effective route communication 
for HGV (Heavy Goods Vehicles) drivers 
within city boundaries. Leicester City’s 
current data of preferred HGV movement 
is inflexible and not easily accessible 
once travel has commenced.  To provide 
ease of access to HGV preferred routing, 
an electronic map application was develo-
ped for mobile hands free devices. 
This new application will provide easy 
access to approved routing that minimises 
congestion and air pollution.

Implications
Increasingly, the well-being and securi-
ty of future generations are dependent 
upon the actions and decisions made by 
local authorities and key stakeholders. 
Air pollution generated by heavily con-
gested city ‘freight routes’ and in crea-
sed motor traffic accidents (Fig. 1) have 

societal implications for citizens living 
in close proximity to major transport 
corridors. A higher incidence of asthma 
and respiratory related conditions has 
been recorded along these transport 
corridors. In 2010, freight in excess of 139 
billion tonnes per kilometre was moved by 
road. With increases in both domestic and 
overseas hauliers operating in the UK, 
the number of vehicles hauling freight via 
road makes a considerable contribution to 
road congestion and air pollution. In-cab 
monitoring (including GPS, Sat Nav and 
automatic height/width setting) provide 
generic vehicle and route information to 
the driver. However, the city approved 
HGV delivery routes are not present on 
these systems.  The result is excessive 
congestion on unapproved roads (shown 
as the ‘shortest route’ by Sat Nav) and 
lower air quality along trunk routes. 
Congestion increase is also caused by 
vehicles using roads with unanticipated 
height and weight restrictions. 

THE ISSUE solution
Leicester City Council (LCC) holds data 
on preferred routing for HGV’s in the 
form of a single static map. The G-STEP 
project at the University of Leicester  was 
approached to investigate the possibi-
lity of a more flexible, user friendly ver-
sion of the data and to add additional 
material in response to driver’s needs. 
G-STEP (co-funded by the ERDF and 
the University of Leicester) has research 
expertise in GIS and GMES solutions. 
After consultation with both LCC and a 
consortium of HGV related companies, it 
was concluded that there was a need for 
an improvement in data accessibility by 
developing bespoke data for a range of 
hands free mobile devices. 

User Application:                              Road Freight Interoperability  East Midlands
United Kingdom

Figure 1: Hazard of insufficient information on 
suitable access routes for HGV drivers

Figure 2: Mobile device access for pilot interactive
HGV map application

G-STEP, using GIS technologies, geo-
referenced the existing data, added novel 
material in response to requested needs, 
and developed algorithms for use on a 
range of mobile devices. The application 
now incorporates several mapping layers 
to allow drivers to select parameters re-
lating to height, width and weight. This is 
spatially registered to approved traffic cor-
ridors that avoid predominantly residential 
areas, schools and roads with known ac-
cess problems (pinch points, weak brid-
ges etc.) and indicates why apparently 
safe alternatives should be avoided. The 
original app formatting and supporting 
data structure supplies this critical infor-
mation, as well as providing ease of ac-
cess to update key queries in response to 
Leicester City traffic routing changes.  
By applying GIS technologies, this novel 
application delivers up-to-date, reliable 
data of approved routes for HGV move-
ment in and around the City of Leicester.  

Outlook to the future
The HGV Leicester City app is designed 
to provide a single accessible entry point 
for HGV drivers using the city roads. The 
success of this initiative has generated 
interest with other city councils and it is 
intended that similar GIS mapping appli-
cations be built. There is scope for unifi-
cation of this application across UK cities.
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“Thanks to the innovative solutions provided by Kiunsys, we have 
reduced by 60% the citizens’ attendance at the counters and significantly 
reduced also the disputes with citizens”. A. Fiorindi, Pisamo SpA Director

Lanari, P., Salvatore, A.
Kiunsys, Pisa, Italy, marketing@infomobilitysuite.com | twitter.com/kiunsys
www.infomobilitysuite.com

SMART AND SUSTAINABLE 
URBAN MOBILITY 
SOLUTIONS

Smart mobility and parking 
solutions for more socially, 
environmentally and 
economically sustainable cities
The challenge 
Road safety, energy efficiency and traffic 
congestion have been already identified 
as the main challenges currently being 
faced by cities all over the world. A city 
with a Sustainable Urban Mobility Plan is 
not a place with just a “green” sustainable 
agenda.

In fact, mobility has had an increasing im-
pact on economic and social development 
of the cities, worldwide, over several 
decades. However, current levels of road 
traffic and expected levels in the future 
are increasing congestion, road fatali-
ties and transportation pollution (air and 
acoustic).

Over time many cities in the world have 
tried many ways to solve these problems, 
introducing Intelligent Transport Systems 
based upon different strategies and adop-
ting available state of the art technologies. 
This has generally produced poorly inte-
grated systems and fragmented compo-

nents. Today, advances in sensor and ICT 
technologies provide us with the unique 
possibility to offer a comprehensive 
approach to respond to several needs of a 
city, addressing the requirements of both 
public authorities and citizens.

Implications
Kiunsys designs, develops and 
realizes concrete solutions for Urban 
Mobility, in line with the EU transport 
policies (2010/40/UE Directive (2010), 
Commis-sion Delegated Regulation (EU) 
No. 305/2013 (2012)), which aim a redu-
cing travel time in urban areas, increasing 
the capacity of the road network, reducing 
congestion, reducing pollutants, reducing 
energy consumption.

THE ISSUE solution
Kiunsys’ scope is to realize hardware and 
software solutions which are concrete, 

solid, useful, close to the needs of clients 
and citizens, and which take into account 
the sustainability constraint. Public Autho-
rities, Mobility& Traffic Managers and Par-
king Companies are offered products and 
devices specifically conceived, designed 
and developed for urban mobility, smart 
parking and tracking of goods, vehicles  
and people for City Logistics, all of which 
can contribute to improving the quality 
of urban life. In the following, current 
outcomes from the introduction of Kiunsys 
solutions, as measured and provided by 
our customers, include:

a) Parking management systems.
Reduction of Km/vehicle travelled in 
finding a parking bay (qualitative);
• 60% reduction of Km/citizen travelled to 
visit the Parking Authorities offices, (ba-
sed on number of citizens at the counter);

User Application:                              Smart Mobility and ParkingPisa
Italy

• 80% reduction of paper for permits and 
parking payments (based on the number 
of processed documents);
• 80% reduction of disputes with citizens, 
according to the number of civil actions;
• 10% increase in parking control effi-
ciency, according to the number of fines 
issued by Law Enforcement Officers;
• 10% increase in productivity of desk 
officers, (based on the number of 
practices performed by employees); 
• A general increase in perceived welfa-
re by all citizens, through the introduction 
of mobility and parking services and the 
electronic European Parking Card for 
people with disabilities.

b) Tracking and control system for City 
Logistics.
Reduction of travelled Km per freight 
vehicle and increased compliance of 
urban delivery vehicles with city transport 
rules (still qualitative).

Outlook to the future
Encouraged by the positive market 
response, Kiunsys is planning to develop 
new services for urban mobility, further 
exploiting the ITS trends, services for 
intermodal mobility, parking reservation, 
predictive services and new platforms for 
urban mobility.

Figure 1: Kiunsys’ portfolio of smart urban mobili-
ty & parking solutions: web applications, electro-
nic passes, sensors, mobile apps, gates, PDAs

Figure 2: The Kiunsys’ Mobility Pass (winner of the 
2009 RFID Italian Award) is a solution for the counter-
feiting of parking permits and offers several key benefits 
for the management of urban mobility and parking
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“It is important to take into consideration and promote modern technologi-
cal, organizational and applied solutions into communication”. 
Adam Struzik, The Marshal of the Mazowieckie Voivodeship

Brzeziński, A.(1), Ciołkosz-Styk, A.(2), Kwiatkowski, P.(3)

(1)Faculty of Civil Engineering, Warsaw University of Technology, a.brzezinski@il.pw.edu.pl
(2)Institute of Geodesy and Cartography, agata.ciolkosz-styk@igik.edu.pl
(3)Institute of Geodesy and Cartography, pawel.kwiatkowski@igik.edu.pl

INNOVATIVE TICKETING 
SYSTEM SOLUTIONS 
FOR WARSAW PUBLIC 
TRANSPORT

Improving the quality of public 
transport in Warsaw-ticketing 
system development

The challenge 
As the major cities expand, keeping citi-
zens mobile is becoming a major challen-
ge for municipal authorities. Road traffic is 
still increasing, leading to growing conge-
stion and pollution in city centres. Public 
transport is one of the most economical 
and environment friendly policies for sol-
ving  congestion problems in urban areas.
Modern fare collection systems are one 
of the factors supporting attractiveness 
and accessibility of multimodal public 
transport. Innovative ticketing system, 
however, should not be considered as a 
simple replacement for traditional paper 
or magnetic ticketing. An important step is 
identifying which features and functiona-
lities of innovative ticketing systems can 
be adopted and how they will integrate 
with the customers’ wider mobility requi-
rements. The introduction of an innovati-
ve ticketing system is also an opportunity 
to reconsider current fare policies and to 
offer alternative fare possibilities to cu-

stomers. Integrated ticketing and tariff 
policies between different public transport 
operators on various levels (local, 
regional, national) should be offered to 
make tickets valid for all public transport 
modes and for a whole region.  

Implications
Warsaw has an extensive network for 
public transport ticket distribution; there 
are over 1,400 traditional sales points. 
Passengers can also use vending 
machines, a ticket-selling system for 
mobile phones and on-line ticket sales. 
However, stationary points are still the most 
popular form for providing standard tickets 
and electronic urban cards. Nevertheless, 
lately the use of stationary and mobile 
ticket vending machines (placed in vehi-
cles) are growing in popularity as these 
ticket machines make the purchase faster, 
with no necessity to search for the point of 
sale or stand in a queue and with 24 hour 

availability. At present more than 25% of 
short-term tickets are bought this way.
Buying tickets via mobile phone (mPay, 
SkyCash, moBilet) has been available 
since 2008 and is slowly coming into 
broad usage (0.42% of ticket sales so 
far). This solution is popular mostly 
among younger generation familiar with 
innovative technologies.

THE ISSUE solution
New Information and communications 
technologies (ICT) can contribute to 
increase the awareness of car users 
of the accessibility of mobile applica-
tions that allow  quick purchase of public 
transport tickets and simultaneously, 
contribute to the decrease of the 
congestion by leaving cars at home and 
use the Park & Ride system (P&R). Disse-
mination through THE ISSUE project can 
assist with the take up of these solutions. 

Outlook to the future
Innovative ticketing systems can contribute 
to the overall improvement of the public 
transport network level of services, 
image, and accessibility, with the main 
aim to facilitate and increase the use 
of public transport and so contribute to 
the overall political goal of developing a 
sustainable transport policy.

User Application:                                               Smart TicketingMazovia
Poland

The ticket system development strategy is 
aimed at creating better access to public 
transport and simplify tickets purchase 
procedures. Actions will be aimed at 
enlarging the number of electronic tickets 
users (urban travel card) and forms of 
electronic purchase. 
Technological solutions will tend to adjust 
sales systems to the new electronic 
equipment, tele-communications services 
used by the transport system users, the 
use of the Internet and wireless communi-
cation, safety insurance i.e. personal data 
and money transfer protection. 
E-ticketing systems do not focus only 
on the payment methods, but also 
process a huge amount of data, which 
can be used, managed and controlled by 
the public transport managers as well as 
contributes to public transport planning. 
They also give opportunities to introdu-
ce an integrated pricing structure that 
is not easy to implement with the use of 
traditional payment methods. 
It is a crucial issue to promote new ser-
vices and their advantages and to offer a 
wide range of other services to the public 
transport users to encourage city inhabi-
tants to leave their cars and to use public 
transport to a higher extent.

Figure 1: The scope of the ZTM+KM+WKD integrated 
ticket - http://www.ztm.waw.pl
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“SPRING is a full software simulator aimed at providing a reliable 
assessment of the accuracy and availability of time, position and velocity 
of GNSS”. Thierry Chapuis, GNSS Services Expert, CNES.

Chapuis, T., 
GNSS Services Expert, CNES. Thierry.Chapuis@cnes.fr
Centre Spatial de Toulouse, 18 Avenue E.Belin, 31401 TOULOUSE CEDEX 09, France

SPRING - (SIMULATEUR  
DE PERFORMANCES D’UN 
RÉCEPTEUR INTÉGRANT 
LA NAVIGATION PAR GNSS)

A powerful 3D computing 
engine delivering urban 
canyon modelling

The challenge 
Personal land navigation has become 
one of the most popular and frequently 
used Global Navigation Satellite Systems 
applications. In particular, vehicle and 
pedestrian navigation contributes widely 
to day to day life. However, navigation 
accuracy and precision depend on the 
type of environment such as the well 
known urban canyon effect. The drop of 
performance is due to poor visibility of 
GNSS satellites and thus the high influen-
ce of multipath errors. Therefore, recent 
technologies have been focused on the 
improvement of GNSS performances in 
constrained environments. 

Implications
As a direct result of research activities, 
solving this challenge will provide  a world
competitive technology aiming at giving

key information to GNSS industrial users 
and providers. 
The implications for this technology are 
extremely important since it will help the 
industry to design services or systems 
with the knowledge of the behaviour of 
their product in constrained environments, 
such as urban canyons, where GNSS re-
ception is still a major difficulty. 
The implications for end-users (the citi-
zens), are also significant since today no 
GNSS device gives precise positioning 
in urban environments. Current solutions 
are based on extrapolations, not on “true” 
positioning. Helping to understand the 
behaviour of GNSS signals in urban en-
vironments is the first step to ameliorate 
the quality of service in this environment.

THE ISSUE solution
As a response to the need for reliable, 
accurate and precise navigation in urban 
environments especially the estimation of 
positioning accuracy in constrained envi-
ronments Thales Services, in cooperation 
with the French Space Agency (CNES), 
is developing a GNSS simulator named 
SPRING (Simulateur de Performances 
d’un Récepteur Intégrant la Navigation 
par GNSS). Development of the simula-
tor, which has started, consists of seve-
ral components: The SPRING simulator 
allows the estimation of multipath errors 
by taking into account the nearby envi-
ronment of the receiver, represented by

User Application:                          Traveller Location using GNSSMidi-Pyrénées
France

3D models. It extends the capabilities of 
a GNSS simulator with the performances 
obtained by using the most advanced 
Information Technologies. 
Today, the system design is already well 
advanced, providing various key ser-
vices to GNSS service providers, and 
GNSS equipment manufacturers. Indeed, 
the SPRING simulator allows users to 
analyse “real data” coming from a GNSS 
system. 
From this data analysis, SPRING provi-
des a performance analysis, for a pun-
ctual measure or for a complete trajectory 
in a constrained environment. It ultimately 
gives a simulation, in a local environment, 
of the signal propagation behaviour, 
including the influence of signal reflection 
resultant from multipath error.

Outlook to the future
The first version of SPRING will be relea-
sed at the end of 2013, with new services 
added in 2014. Algorithms to enable the 
hybridisation of GNSS data with outputs 
from additional sensors will also be imple-
mented. These new sensors will include 
barometric altimeters, accelerometers, 
gyroscopes and odometers.
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“The specific purpose of transportation is to fulfil a demand for mobility, 
since transportation can only exist if it moves people, freight and 
information around”. Jean-Paul Rodrigue, Hofstra University

Meini, M.(1), Nocera, R.(1), Lasserre, B.(2),  Chirici, G.(2), Marchetti, M.(2) 
(1)University of Molise, DiBT - MoRGaNA Lab; 
(2)DiBT - ECOGEOFOR Labs;
monica.meini@unimol.it

TOWARDS SUSTAINABLE 
MOBILITY: A MULTISCALE 
INTEGRATED APPROACH

The research fosters GIS 
models integrating 
socio-economic, environmental 
and transport indicators

The challenge 
The problem of mobility requires a com-
plex approach, which considers the de-
pendence of mobility solutions on the 
urban-regional structure and its evolution 
and also takes account of negative im-
pacts on the environment, citizens’ health, 
the artistic heritage, and the quality of life. 
The great challenge for both urban and 
rural areas thus consists of the ability to 
conceive complex patterns of mobility ma-
nagement, where transport and territorial 
development plans are integrated in order 
to satisfy the generated demand for indi-
vidual mobility and to foster sustainable 
low-impact transport systems.

Implications
Transportation systems can be evaluated 
according to their external costs, borne 
by the whole community, including both 
users and non-users of the transport sy-
stem. The external costs are sometimes 
called the  social costs, since they impact

on society in general and are generally
considered to be external to  the normal 
understanding of mobility. The main exter-
nal contributions to the social costs inclu-
de  greenhouse gas emissions, air pollu-
tion, noise, accidents and congestion.
Some of these produce a significant re-
duction in the quality of life in urban areas; 
others generate high social impacts and 
long-term effects on climate. 
Most of the Italian population, who live in 
large cities, is exposed to levels of air and 
noise pollution that exceed current statu-
tory limits, but these problems also apply 
to some streets and zones of small and 
medium-sized towns. 
It is worth noting that the risks from air pol-
lution affect people in different ways; the 
groups most affected are the elderly and 
small children.
Congestion is another major problem for 
the population normally living or travelling 
into the city, with serious repercussions 
in terms of time wasted in traffic queues. 

The reduction of traffic congestion and the 
related pollution is therefore an important  
commitment for public authorities.
Undeniably, the negative impact from the 
increased demand for mobility on human 
health is important, whether it is expres-
sed in terms of human damage due to 
poor road safety or the effects of envi-
ronmental (air and noise) pollution caused 
by traffic.

THE ISSUE solution
In Molise a project has been started 
with the aim of integrating different data 
sources in a GIS environment. Seve-
ral indicators regarding environmental, 
socio-economic and cultural dimensions 
have been selected in order to improve 
sustainable transport systems. Indicator 
values are derived, above all, from land-
use and transport models.A comprehen-
sive geo-database has been developed 
to integrate all data from those models 
and to provide further indicators that are 
useful to monitor and to study traffic im-
pacts but also to forecast new models. 
The GIS database contains data about air 
quality, noise level, accessibility, land use 
and land cover and several sources are 
combined providing spatial information at 
various scales of analysis.
Furthermore, a road network model has 
been implemented to perform network-
based spatial analyses integrated with 
social and economic aspects.
The integration of all data in a GIS is the 

User Application:                             Urban and Regional PlanningMolise
Italy

precondition to study environmental 
impacts with transport models and to 
support sustainable mobility policy.

Thanks to this model data it becomes 
possible to use a single and integrated 
tool to monitor and manage all mobility 
aspects that have environmental, social 
and economic impacts.

Outlook to the future
The research is aimed at:
1. Developing an accessible open GIS on 
the system of regional mobility;
2. Providing a methodological basis for 
the suggestion and the assessment of 
policy options;
3. Building medium and long term 
scenarios in relation to mobility trends and 
their impacts.
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SAFETY, SECURITY AND HEALTH IN URBAN COMMUNITIES

The challenge:

Safety, Security & Health are at the heart of policies for Europe 2020, especially  transport 
policies and projects that generate improvement to the quality of life of citizens and 
communities.  Reducing accidents saves lives, makes the streets safer, reduces 
congestion and creates a better urban environment. Economic benefits accrue from 
reduction in workloads in health services in accident and emergency centres and 
reductions in traffic congestion arising from incidents.

The Response:

New monitoring and mapping systems have extended the amount and type of information 
that can be collected as input for road safety enhancement tools. Typical applications 
include: 

 • Design and quality of network to enhance road safety;
 • Systems to control and manage the road network before, during and after 
   incidents;
 • Health of citizens;
 • Security and information about freight road traffic.

Societal Challenge 5
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“The car of the future will be faster than sound. So the driver will be in the 
hospital before starting the engine”. Henny Youngman

Cipriani, E., Gori, S., Mannini, L., Petrelli, M.
Roma Tre University, Via Vito Volterra 62, 00146 Rome, Italy.
ernesto.cipriani@uniroma3.it, sgori@uniroma3.it, livia.mannini@uniroma3.it, 
marco.petrelli@uniroma3.it

INNOVATIVE TRAFFIC 
MANAGEMENT SYSTEMS 
BASED ON SPEED 
CONTROL AND DATA 
FUSION TECHNIQUES

Speed control for safety 
management and data fusion 
from forecasts from a traffic 
state model
The challenge 
The development of safety management 
systems have become mandatory for all 
public agencies. One of the main causes 
of road accidents is the high speed of vehi-
cles on highways. Moreover, road traffic is 
often characterized by high congestion le-
vels that largely affect people from a social, 
environmental and economic viewpoint. 
Therefore, the capability to detect and/
or forecast traffic condition is of utmost 
importance in management applications 
aiming at relieving congestion and redu-
cing risks of high speed collisions. Recent 
advances in technology have made avai-
lable numerous new monitoring systems 
so largely extending the amount and type 
of traffic measurements. These new pos-
sibilities have allowed two new tools to be 
developed. One leads to applications for 
forecasting traffic state in order to iden-
tify the most efficient management policy, 
while the other is a speed  control system 
that also deals with information to users in 
order to decrease risk of incidents. 

Implications
Road safety is considered by the European
Commission as a major societal issue. 
Road safety will play an important role in 
the White Paper on transport policy 2010-
2020, with the objective to reduce road 
users casualties, to improve the overall 
performance of the transport system and 
to meet citizens needs and expectations. 
According to the specific Molise priorities, 
one of the main objectives, in responding 
to this challenge, is to reduce the risk of 
death or injury due to transport accidents 
caused by high speed. From the social 
and economic point of view, sustaining a 
safer transport system and also decrea-
sing congestion becomes a strategy to im-
prove quality of life in local communities. 

THE ISSUE solution
The availability of new technologies and 
new monitoring systems has largely

extended the amount and type of traffic 
measurements. Examples of new data 
probes include GPS-based smartphones 
as well as vehicles equipped with Blueto-
oth devices or RFID transponders. So, the 
attention has to be focused on the fusion 
of data detected by different sensors in or-
der to improve the forecast of traffic flow 
conditions. New sources of data probes 
in vehicles can provide data on location, 
mean speed and travel time, relative to 
road segments, and monitored in speci-
fic time intervals, and these can replace 
the traditional measurements of traffic 
volume, time and mean speed relative 
to a local section monitored continuously 
in time. All these detected data could be 
used in a forecast traffic model. Taking 
into account the technology readiness

User Application:                                          Accident AvoidanceMolise
Italy

Figure 1: Ground Truth Speed map of a 40 km  
freeway stretch. Test simulation

level of relevant technologies traffic fore-
cast model has been successfully com-
pleted in a first test simulation on a free-
way stretch. The information about traffic  
conditions provided by the forecast model 
permits vehicle speed identification. 
Currently, in trying to reduce road accident 
rates, a Tutor system has been introduced 
on some Italian freeways. This is a speed 
detector system, based on identifying 
vehicle travel time between two sections. 
Nowadays this tool is used on closed net-
work (toll highway systems), but it could 
be replicated, improved and expanded in 
order to be used on open road networks 
to provide better control, and supervision. 
Speed identification could be done from 
a single vehicle or from the traffic stream 
and used as a tool for speed control to 
operate on specific stretches of roads and 
potential black spots.
 
Outlook to the future
In the future increased use of data 
exchange between different platforms will 
increase. Moreover, the application could 
be extended to urban zones, where the 
congestion is higher and control is more 
complex due to the interferences between 
infrastructures and users. Furthermore, 
the approach leads towards more Advan-
ced Traffic Management Systems using 
advanced software and data fusion from 
new sensors and data streams. 
These tools can be of great interest for 
those who deal with management and sa-
fety in public administration, for commer-
cial users customers and for enterprises 
engaged in innovative technologies.

Figure 2: Estimated Speed map. Measurement 
data fusion
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“Since our involvement in iCARE we have landed a major customer in 
Europe, and have developed a portfolio of products and services for 
low-cost monitoring and alerting services for the wider market”.
Simon Hussey, Intamac Systems

Wong, C.(1), Chen, X.(1), Goodyer, E.(2), Moore, P.(3)

(1)DeMontfort University Mechatronics Research Group,cbwong@dmu.ac.uk, 
xchen@dmu.ac.uk.
(2)DIGITS De Montfort University, eg@dmu.ac.uk.
(3)Falmouth University College, prmoore@falmouth.ac.uk.

iCARE - A PLATFORM 
FOR INTER-OPERABILITY 
FOR MOBILE AND HOME 
TELECARE 
The challenge 
There are now more people aged over 
60 than under 16 in the UK and much of 
Europe, and caring for our ageing popu-
lation is a key UK & EU priority. Assisted 
Living (AL) is a generalised concept that 
refers to enabling older people to con-
tinue to choose living independently in 
their own homes; achieved by the use of 
mechanical adaptations and unobtrusive 
monitoring technology. 
This includes devices to support mobility, 
such as vehicle trackers for mobility dial-a’ 
rides and personal trackers for sufferers 
of dementia who may wander from home.
AL products offer enhanced personal 
mobility opportunities for older people.
Applying Intelligent Transport Systems 
(ITS) to this market creates opportuni-
ties for new services that aggregate data 
from different sources, such as buses 
and dial-a-ride services. In the absence 
of International or European standards 
for the data produced by AL devices, 
products and services have come to 
the market using in-house proprietary 
standards. These devices are unable 
to communicate with each-other due 
to lack of a common protocol; and new 
entrants into the market are restricted. 

There are clear commercial benefits 
to companies that use such ‘closed’ 
systems. However the adoption of ‘open’ 
standards enables new ideas to gain trac-
tion, thus supporting innovation and cost 
reductions resulting from competition. 

With an estimated 2.1 million people suf-
fering from mild dementia in the UK alo-
ne, finding solutions to enable patients 
to be supported in their own homes is a 
major policy initiative for all European Go-
vernments. A number of companies now 
offer variations of GNSS based personal 
trackers for use by people reliant on 
assistive technology, many of which 
offering additional features such as fall 
sensors, voice, panic alarms and RF links 
to telecare sensors and systems.

Implications
AL mobility products offer a generic 
solution to enable older and vulnerable 
people to remain fully connected to socie-
ty, by supporting access to the transport 
network. Thus iCARE and similar initiati-
ves deliver substantial social impacts.

Economic impacts arise from enabling 
older people to continue to choose living 
independently in their own homes with 
the support of Assisted Living and Intelli-
gent Mobility. It has been shown by more 
than one study that Assisted Living envi-
ronments deliver better health outcomes, 
and lower health care costs.

THE ISSUE solution
iCARE is a solution that overcame the re-
strictions due to the use of ‘closed’ stan-
dards.  iCARE is a platform for inter-ope-
rability for use with AL devices. iCARE is 
a UK Government funded programme set 
up to demonstrate that AL devices from

different manufacturers are capable of 
inter-operability. This is achieved by de-
fining “a platform for inter-operability” 
which is a communications layer that lies 
above the application software provided 
by different suppliers. This concept, which 
has been adopted for home automation, 
allows equipment manufacturers to main-
tain proprietary systems for the products, 
which inter-connect with other apparatus 
via a data gateway that carries lower level 

User Application:                                              Assisted LivingEast Midlands
United Kingdom

data in agreed standardised format. The 
advan- tage being that existing products 
can in- ter-connect by the addition of an 
iCARE gateway.  The main barrier to the 
take-up of interoperability in this market 
is economic rather than technical, as ma-
jor suppliers with a large market sector 
do not want to allow new suppliers ent-
ry to this market. Trials were undertaken 
with volunteer users, including personal 
trackers for sufferers of dementia, and 
they demonstrated that inter-operability is 
enabling care and health providers to 
provide better services, in terms of both 
health outcomes and cost reduction. 
The iCARE concept is now being exami-
ned by commercial partners with a view to 
taking the platform to market. DeMontfort 
are also working with developers of Intel-
ligent Mobility and Mobile Telecare de-
vices, to translate our design concepts 
for low power operation into commercial 
products.

Outlook to the future
The development of a platform for inter-
operability that will connect AL devi-
ces with each-other and with devices in 
other sectors such as home automa-
tion and energy management is the key 
output. Extending interoperability to ITS is 
inevitable, and is identified as a key 
European technical objective in FP7.

Figure 1: Autotxt hardware
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REMOTE SENSING AND 
GIS IN SUPPORT OF 
TRANSPORT-RELATED 
CIVIL CONTINGENCY 
STRATEGIES

Enhanced decision support 
capabilities for key actors in 
civil contingency scenarios 

The challenge 
During the last decade, the way in which 
civil protection work in the UK is appro-
ached has been the subject of a major 
review, with a new legislative Bill - the 
Civil Contingencies Act 2004 - being 
prepared and implemented as a result.
The 2004 Act recognises key actors such 
as local authorities, government agencies 
and emergency services whose duties 
include assessment of local risks to in-
form emergency planning, implementing 
emergency plans, implementing Business 
Continuity Management arrangements 
and cooperation with local responders 
to enhance coordination and efficiency; 
and lesser actors such as utilities com-
panies and transport operators who are 
expected to support key actor activities. 
The project concept focuses on key ac-
tors who must act quickly, effectively and 
safely, often in very difficult and complex 

scenarios. Visualisation, planning and stra-
tegic awareness therefore emerge as par-
ticular challenges faced by key actors in 
the context of civil contingency scenarios.

Implications
Throughout the UK, people enjoy a qua-
lity of life that is underpinned by many 
essential daily services that are accepted 
as being taken for granted such as utili-
ties, transport networks, council activities 
and emergency services. These services 
are highly interdependent, and disruption 
to anyone can have serious knock-on 
implications for others. The disruption 
of these services can therefore threaten 
the well-being of communities and pose 
severe threats to industry, commerce 
and individuals, in particular those who 
are vulnerable. As a result it is extremely 
important that responses to civil contin-
gency scenarios are well coordinated, 
efficient and supported by the best avai-
lable planning capabilities – this in order 
to limit the scope and duration of any di-
sruption that may result, as well as to mi-
nimise the risks to life and property of both 
citizens and civil contingency personnel.

THE ISSUE solution
Given the requirements for key actors to 
assess risk, implement emergency plans, 
implement Business Continuity arran-
gements and coordinate all involved ac-
tivities with all involved responders it is 
considered that temporally frequent, wea-

ther independent, wide area observations 
from space, coupled with the analytical 
capabilities of GIS, have the potential to  
provide a highly valuable capability within 
the context of civil contingency strategies. 
For example, given a scenario in which 
major flooding has occurred in a particular 
region, both road and rail networks would 
be disrupted. The scale and extent of any 
disruption could be determined through 
the preparation of rapid flood extent maps 
from either radar or optical imagery. 
These products could be combined with 
Ordinance Survey and National Rail GIS 
layers to enable the preparation of ‘disrup-
tion maps’ or ‘disruption reports’. These 
could be updated as required, dependent 
on the nature of the response scenario. 
The products themselves could inform the 
key actor activities.

User Application:                                            Civil ContingencyEast Midlands
United Kingdom

Depending on the nature of the civil con-
tingency scenario, it may also be possible 
to consider using the latest advances in 
Unmanned Aerial Vehicles (UAV) to sup-
port monitoring requirements within the 
response effort. UAV platform capabilities 
described as ‘High Altitude Long Enduran-
ce’, or HALE, have already successfully 
completed 14 day continuous flight trials 
with non-stop three month missions the 
ultimate goal. Such capabilities therefore 
offer the potential for continuous covera-
ge for up to three month periods. Conti-
nuous coverage in this way would resolve 
any temporal resolution limitations asso-
ciated with space-based platforms which 
would be particularly applicable for short 
duration, highly dynamic civil contingency 
scenarios, such as terrorist attacks, riots 
or major demonstrations. HALE platforms 
have been developed using space 
technologies, rather than aerial technolo-
gies, and are thus already able to support 
a wide range of useful instrumentation in-
cluding multispectral optical, hyperspec-
tral optical and LiDAR - with a wider range 
of monitoring capabilities as a result.

Outlook to the future
Beyond the 2004 Act itself, such a 
capability would be expected to have 
private sector relevance too, with 
potential customers including insurance 
organisations, logistics companies, 
transport operators and any other organi-
sations with supply chain considerations.Figure 1: Flooding in the UK (2012)
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LIVING CLOSE TO BUSY 
ROADS INFLUENCES 
THE EFFICIENCY 
OF RESPIRATORY SYSTEM 

People living in the vicinities 
of busy roads have lower 
values of respiratory function 
parameters and higher risk 
of bronchial obstruction
The challenge 
Dynamic growth of the road traffic density 
results in high levels nitrogen oxides, ozo-
ne or particulate matter, which contribute 
to one of the most serious problems of air 
quality in Europe today. In urban areas high 
levels of air pollutants are characteristic 
for the surroundings of busy main roads. 
In Warsaw (Poland) a study on the 
influence of traffic-related air pollutants on 
the health of people living close to busy 
roads has been conducted. 4985 people 
(smokers and non-smokers) from the city 
and selected rural areas were investigated 
in years 2008-2011. Results of 
pulmonary function tests are presented.

Implications
The non-smoking persons investigated  
showed regular average mean values 
for particular spirometric indicators, both 
among the city and rural areas inhabi-
tants. However, statistically significant 
differences between the groups were 
noticed. Among city residents, mean 
values of key spirometry parameters such 
as FEV1, FEF50 and the pseudo-Tiffene-
au factor (FEV1/FVC) have proved to be 
statistically significantly lower than for the

control group (see Fig.1). 
It was confirmed by the t-Student test 
(hypothesis on equality of average values 
of indicators was rejected at the level of 
p<0.05). This indicates that the average 
efficiency of the respiratory system of 
people living near busy streets of Warsaw 
is lower than in the control group (which 
consisted of residents of non-urban are-
as with statistically significantly lower 
concentrations of air pollutants). It can 
also prove that among the inhabitants 
of the city there is higher incidence of 
chronic airway inflammation and 
hyper-reactivity of small bronchi. 
The percentages of people with bronchial 
obstruction symptoms were also calcula-
ted considering the degree of obstruction 
for each investigated group. Obstruction 
is diagnosed when the FEV1/FVC values 
are lower than 70%. Altogether obstruc-
tion was observed among 9.14% of the 
investigated inhabitants of Warsaw and 
amid 2.23% of people living in non-urban 
areas. This means that the occurrence 
of the problem of proper airflow through 
the bronchi is over 4-times more frequent 
among people living in close proximity to 
busy streets, compared with residents of 
non-urban clean areas. The conducted 
observations showed also a clear ten-
dency among city inhabitants for rather 
moderate form of bronchial stricture, 

so of FEV1 values lowered to the range of
50-79% (besides FEV1/FVC values lower 
than 70%) (in the control group such ten-
dency has not been observed). This is a 
typical phenomenon for smokers suffering 
from COPD and not for people exposed to 
mainly environmental factors. The obser-
vation definitely needs further monitoring, 
also for economic reasons – with more 
advanced obstruction forms, costs of tre-
atment are much higher but also the qua-
lity of life is dramatically lower, especially 
affecting people’s professional activity.
The frequency of long-term pulmonary 
symptoms (present for at least 6 months), 
which indicate a dysfunction of the 
respiratory system, was also calculated. 
Among city residents the symptoms such 
as dyspnoea, cough with expectoration 
and wheezing were declared more often 
than in the control group (see Table and 
Fig.2).

User Application:                         Health and Urban Air QualityMazovia
Poland

Presented results demonstrate that the-
re is a significant influence of road traffic 
and the air pollutants emission arising 
from traffic on the respiratory inefficiency 
and increased incidence of problems 
with proper function of the respiratory 
system among inhabitants of Warsaw in 
comparison with residents of rural areas.

Figure 1: Mean values of crucial spirometry pa-
rameters among non-smoking inhabitants of the 
city and rural areas Figure 2: Proportions of people demonstrating 

the occurrence of pulmonary symptoms 

THE ISSUE solution
Considering the WHO reports indicating 
that on a global scale, as a result of air 
pollution in cities, over 1.3 million people  
annually die prematurely and that a key 
part of the emissions of certain air pollu-
tants arise from the  transport sector, it 
is essential to take both corrective action 
and to implement such environmental ma-
nagement policies in the cities, which will 
limit the impact of road transport on the 
environment and health of inhabitants. 

Outlook to the future
The results of the project will be presen-
ted to the authorities of Warsaw. A new 
action was also taken to develop the 
scope of the research on the impact 
of traffic-related air pollutants on the 
environment and human health. The 
effectiveness of different actions limiting 
this impact will be also investigated. 
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Symptom Warsaw Control 
[%] [%] 

Dyspnoea 18.3 14.3 
Cough 13.2 10.7 

Wheezing 6.9 4.5 
 



82 83

“This project with its aim of providing real-time road traffic injury risk 
information has the potential of not only improving road safety, but also 
extending the understanding on other real issues such as traffic flows 
and congestion”. Sanjay Rana, www.road-injuries.info

Ye, H., Meng, X., Yang, L., Anand, S.
Nottingham Geospatial Institute, University of Nottingham, Email: isxhy@hotmail.com

COOPERATIVE ROAD 
HOTSPOT WARNING 
SYSTEM (CRHWS)

The CRHWS aims to develop 
more intelligent and reliable 
solutions to improve transport 
safety at road hotspots

The challenge 
Road safety statistics reveal that the ma-
jority of road accidents have occurred cu-
mulatively on specific sections of roadway 
network, which are often referred to as 
road hotspots. An effective approach for 
improving hotspot safety is to develop 
reliable and trustworthy notification to 
drivers, which informs them with better 
perception about potential dangers. Ho-
wever, current techniques, such as Onli-
ne Traffic Information Platform (OTIP) 
and Roadside Traffic Signs (RTS), have 
many constraints. For instance, OTIP 
only can provide various road events 
or information to drivers when a driver 
plans their journey beforehand; the RTS 
are normally pre-defined based on pri-
or knowledge and a single data source, 
fixed at the roadside. As a result, such a 
system has constraints on the considera-
tion of various real-time traffic situations 
leading to accidents which are related 
to driver, vehicle, road and environment. 

Implications
Given this context, various traffic data 
sources are less integrated and utilised, 
making the traditional hotspot notifica-
tions less convincing, and not particularly 
effective for individuals in different situa-
tions at hotspots. Developing a real-time 
Hotspot warning system is valuable both 
for transport managers such as traffic 
control agencies, and road users and 
commercial sectors such as drivers and 
automotive manufactures. The hotspot 
warning system is promising to build on 
existing mobile platforms as it can adopt 
already existed mobile and navigation 
data and generate new information. 
In this system an application control cen-
tre is designed to capture and analyse 
real-time data stream from vehicles (e.g. 
via smart phone or navigation platform), 
and historical data from internet-based 
database. Based on the data, the system 
determine potential status of vehicle and 

feedback warning to the drivers.
The technical approach proposed here is 
to develop a reliable hotspot notification 
system by integrating data sources from 
vehicle, traffic and environment. In order
 to achieve this goal, the project has 
designed a system architecture (see Fig. 
1) and communication between a client 
vehicle and a remote control centre. This 
project developed a pair of prototype 
platforms to explore the feasibility of the 
system concept (see Fig. 2). By wirelessly 
connecting vehicles with cellular stations, 
the prototype platform was enabled with 
bi-directional communication between a 
client vehicle and a remote server.

User Application:                    ITS for Road Safety EnhancementEast Midlands 
United Kingdom

The algorithm is designed to monitor real-
time status of vehicle by collecting perio-
dical messages from vehicles. Various 
potential possibility are identified about 
driver’s risk by considering data from 
other internet-based traffic databases 
such as traffic and environment related 
databases.  After analysis and decision-
making by algorithm, the application 
server could inform the driver of danger 
warnings, in order to avoid risky driving or 
to re-enforce driver concentration. 
To present, the system development is 
undergoing the proof of concept stage. 
A few practical field experiments have 
been conducted to test the feasibility of 
early-stage prototype system.

Outlook to the future
The CRHWS is an initiative creating new 
opportunities for increasing driving safety 
at road hotspots. This project fosters the 
information cooperation between vehi-
cles and infrastructure and it has been 
demonstrated to enable safer transport 
and better management for local transport 
operators. It could potentially contribute to 
future growth of automotive safety appli-
cations and the continuation of accident 
safety research. Successfully introducing 
the CRHWS vehicles will reduce acci-
dents both at local and global levels. In 
addition, it will increase the driving safety 
perception, reduce economic loss due to 
accidents and greatly promote the quality 
of life on the road.

Figure 1: The system architecture and components 
design of the proposed system

Figure 2: The software prototype systems developed 
for feasibility validation
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“Today, only 5% of visually impaired are independent while they are 
travelling, they fear going through new routes. I hope ANGEO will be an 
opportunity to reintegrate them professionally and socially. We would be 
proud to contribute to this”. 
Edgard ANTOINE, CEO of NAVOCAP/ANGEO TECHNOLOGY

Barrére, J. 
Angeo Technology, ZAC de la Patte d’Oie – 11 rue de Savoie 31330 MERVILLE FRANCE 
jeremy.barrere@angeo.fr

A WAY TO IMPROVE THE 
DAILY LIFE & MOBILITY OF 
BLIND & VISUALLY 
IMPAIRED PEOPLE

Nowadays, 285 million 
people are affected by visual 
impairment worldwide. 
How can we improve 
their daily lives?

The challenge 
Helping and reassuring blind and visually 
impaired persons during their daily trips, 
especially in an urban environment, is a 
very ambitious challenge. GNSS techno-
logy offers a solution but urban canyon 
effects cause large positioning errors that 
can vary from five to dozens of meters in 
very constrained environments.

Implications
Currently blind and visually impaired 
people living in the city suburbs are lar-
gely dependent on taxis for their mobility. 
Despite good public transportation links, 
the fear of getting lost in public transport 
and multimodal platforms remains impor-
tant. In this context, to solve the challenge 
of getting a precise positioning in an 
urban signals with other sources of infor-
mation. Positioning information can then be 

corrected using inertial sensors, or geo-
graphical information from open data. 
To be fully effective, such a concept im-
plies a need for transport networks to open 
their data. In France, for the moment, the 
transport policies are not allowing publica-
tion of data about a city transport network 
as they fear that third party access could 
damage the data.  Necessarily, transport 
policies have to change in order to give 
access to open data to help visually disa-
bled people to travel safely and to reas-
sure them to the maximum. The pheno-
menon of open data of transport networks 
is growing more and more after a slow 
take-off. This is an important trend 
transport authorities should encourage. 

THE ISSUE solution
ANGEO Mobile is the result of 6 years of 
Research & Development in collaboration 
with the NCSS (National Centre for Spa-

ce Studies), the FNCSR (French National 
Centre for Scientific Research), eye care 
professionals and blind instructors. 
The ANGEO Mobile solution is a French 
patented device that was designed to help 
and reassure blind and visually impaired 
people moving on known or unknown 
routes. Thanks to the world’s first hybrid 
combination between GNSS and inertial 
sensors that detects the movements of 
your hips, this device ensures a more re-
liable and accurate performance than any 
other GNSS devices for blind people with 
an accuracy of 5 meters compared with a 
15 metres accuracy of other systems. The 
inertial sensors that are combined with 
the GNSS permit the user to have an ef-
ficient positioning even when the satellite 
signal is lost, especially in urban canyons.
In this way, navigation instructions are

User Application:                           Mobility for Visually Impaired     Midi-Pyrénées
France

Figure 1:The world-unique hybrid GNSS for blind 
and visually impaired within its protective tran-
sport cover: the ANGEO Mobile device

Figure 2: High reliability, intermodal transport mode, 
human assistance: the words that describe the solution

always relayed and reliable. As another 
advantage, the device has a “transport 
mode” which is a mode for intermodal 
transport. This mode allows the user to be 
guided regardless of the type of transport 
he uses and even if he changes the mean 
of transport. It will automatically detect the 
type of transport being used. 
The ANGEO Mobile solution also includes 
human assistance as it is possible for the 
user to call the assistance centre when he 
is lost during the navigation.
Finally, although the technical challenge 
is being solved, the access to additio-
nal open data remains difficult, but it is 
the way to improve the reliability of the 
ANGEO system and to diffuse this  
solution in order to improve the daily life of 
blind and visually impaired people.

Outlook to the future
For the moment, the device only takes 
into account pedestrian/car/bus 
intermodal transport mode. But as for 
the future, we plan to extend it to the 
underground, especially with the support 
of Geographical Information Systems 
based on reliable and precise 
multimodal and open data. 
This enhancement would have a major 
impact on the life of the users as it would 
enable them to go anywhere they want 
without fear and in turn make their trips 
safer and easier.



86 87

“ANAS Rumore Project is aimed at integrating different monitoring 
techniques in order to evaluate urban traffic impact on citizens health”.
Fabio Volpe, Remote sensing manager, e-GEOS

Pistillo, P., Corvino, M.
e-GEOS - Via S. Cannizzaro, 71 - 00156 Rome
pasquale.pistillo@e-geos.it, michela.corvino@e-geos.it

ANAS RUMORE PROJECT
The challenge 
The ANAS Rumore Project came from the 
need to respond to new European and Ita-
lian regulations governing issues of noi-
se pollution. e-GEOS has supported the 
Italian National Road Agency (ANAS) in 
identifying the most critical acoustic areas  
where noise could harm the human en-
vironment or areas of natural value (e.g. 
national parks, nature reserves). These 
areas became the subject of dedicated 
airborne photogrammetric flights, from 
which 1:2,000 scale maps were produced 
and the main sources of passive noise 
(bumps, joints of bridges) and the main 
receptors (hospitals, schools, villages, 
etc.) were identified. On the basis of those 
results and field measurements of traffic 
and noise a model of noise propagation 
was produced to identify all the areas 
where noise exceeds the threshold le-
vels prescribed by law. For these areas, 
noise abatement measures have been 
designed and implemented. The project 
has been undertaken by the Italian com-
panies e-GEOS, TECNIC CONSULTING 
ENGINEERS S.p.A. and  SIT - Servizi di 
Informazione Territoriale S.r.l.

Implications
ANAS manages more than 24,000 km of 
national roads and motorway network, 
directly or through Concessionaires, gua- 
ranteeing swift mobility in  complex and 
inhospitable terrains, adapting and main-
taining the network for efficiency, and  
safety, striving to provide optimal integra-

tion with other modes of transport, redu-
cing environmental impact and improving 
quality of life.The data analysis and the 
project results are now available at ANAS 
as a Topographic Data Base and also in 
Google Earth 3D, which allows users to 
have a full vision of the interventions to be 
implemented (Figure 1).

tary route depending on the density and 
typology of buildings along the routes, 
the urban morphology and the traffic flow 
density along the route. The analyses 
are performed by semi-automatic tools, 
exploiting the capabilities of the GIS sy-
stem developed for the Project, with the 
following main functionalities:
• delineation of the built up areas extracted 
from the Corine Land Cover (CLC) 2001, 
updated using visual inspection methods  
and photo-interpretation;
• integration of  ANAS competency routes 
information;
• integration of  information on population 
density (from ISTAT 2001 sources);
• integration of the information on the 
critical paths already identified with the 
screening activities.
In order to fulfill the methods require-
ments, the project partners collected and 
homogenized data from many sources re-
ferenced with a unique reference frame.
The methodology adopted for the iden-
tification of the critical areas affected by 
traffic and noise is the following:
1) identification and extraction  of the 
data of interest: after the data homo-
genization, the next step is the spatial 
intersec tion of the road graph, provided 
by ANAS with the information already in-
cluded in the Project database, in order to 
extract only the set of information relevant 
to the analysis of critical paths. 
2) The next step is aimed at update the 
Corine Land Cover database with infor- 
mation related to the built up areas within 
500m of the ANAS road network extents. 
However, the adopted  CLC2000 databa-

User Application:                              Reducing Noise PollutionRome
Italy

se was created using 2000 satellite 
imagery and ancillary data, so the 
information content related to the built 
up areas should be updated using aerial 
ortophotos and advanced photo 
interpretation techniques.
3) Then, after the identification of the 
updated built up areas, the evaluation of 
the population density and auxiliary data 
related to each area is provided, by the 
extraction of the following information:
• dwelling density;
• distance of the focal point of each built 
up area from the road axis;
• height of the focal point above the mean 
sea level.
Finally, the analysis and evaluation of 
traffic data  on the ANAS road network 
is implemented, with  a model calibration 
and identification of the critical paths.

Outlook to the future
The ANAS RumoreProject is a project  
implemented in compliance with  the  new 
European and Italian regulations gover-
ning issues of noise pollution, addres-
sed to monitoring and reducing  potential 
damages from noise pollution, improving 
quality of life. The methodologies  imple-
mented in this project are in line with THE 
ISSUE finalities, and they are available to 
be tested  by THE ISSUE  partners and 
available for any other test that is able to 
improve the correlation between 
geographical measure and traffic 
information. After  consolidated test 
results it will be possible to organize a 
commercial strategy provide monitoring 
solutions related to regional authorities.

The ANAS Rumore Project is aimed at 
processing aerial images with Digital 
Elevation (DEM) and 3D modelling tech-
niques, integrated with in situ sensor and 
traffic data collection, analysis and simu-
lation in order to evaluate urban traffic 
impact on citizens health. This integrated 
processing allows the definition of a Noise 
Mitigation Measurements Plan to identify 
areas potentially affected by traffic noise 
effect and to identify corrective measures 
over an area of about 10,000 sqKm.

THE ISSUE solution
The identified methodology requires the 
road network to be broken down into 
discrete elementary routes. Level of criti-
cality and sensibility toward noise exposu-
re is assigned to each identified elemen-

Figure 1: Information on the buildings floors with 
a noise level (DB) out of the limits allowed by law 
(yellow)
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Goodyer, E. 
DIGITS De Montfort University eg@dmu.ac.uk 

AUTOTXT - THE FIRST 
FACTORY FITTED VEHICLE 
IMMOBILISATION, 
LOCATION AND RECOVERY 
SYSTEM 

Nowadays, 285 million 
people are affected by visual 
impairment worldwide. 
How can we improve their 
daily lives?
The challenge 
At the time of this development vehicle 
alarms were purchased and fitted by the 
car owner to their cars. Autotxt is different 
because it is a factory fitted unit that is 
designed to be an integral part of the 
vehicle’s Engine Management. Autotxt 
also used the emerging technologies of 
data communications via mobile phones, 
and low cost GNSS receivers.  
The challenge was to design an inno-
vative product that delivered the key
requirements of vehicle immobilisation, 
location and recovery; and was capable of 
being a Gateway to the vehicle’s internal 
telematics systems. The final solution is a 
standardised electronic control unit 
(ECU), with a wide range of different 
telematic input & output devices, which 
can be configured for different vehicles 
and automotive applications.

 

Implications
The most important impact is that Autotxt 
represented a major innovative step in 
vehicle security. The complete system 
when enabled includes driver authentica-
tion, tracking and remote immobilisation. 
The product went into volume production 
in the UK, creating skilled manufacturing 
jobs, as well as supporting an engineering 
design base. 

THE ISSUE solution
Like similar products to be found today, 
Autotxt has a GPRS MODEM and a 
GNSS tracker. Its unique and innovative 
design difference is that it is integra-
ted with the vehicles’ data Local Area 
Network (LAN), and supports an RF LAN. 
It is more appropriate to consider the devi-
ce to be a Gateway; linking a range of diffe-
rent networks to each-other. Thus Autotxt

enables inter-operability between 
different networks and different services. 
The design approach was to develop an 
automotive quality Gateway to provide 
connectivity between the vehicles wired 
and wireless networks, and external
wireless networks. 
The original gateway design supports the 
following I/O:

• CAN Bus
• Blue tooth
• LPRF 
• GSM covering Voice, SMS & GPRS
• GNSS including GPS and SBAS
• Serial
• Automotive I/O

The device was developed to be fitted 
either after-market, or track-side; track 
side fitting being more suitable for 
inter-operability with the vehicles wired 
network. An underlying suite of connec-
tivity drivers were developed which are 
hardware specific; overlaying this hardwa-
re abstraction layer is a series of services 
and applications. Thus new services 
which are identified can be speedily 
incorporated into the system. More recent 
versions have added the flexibility of using 
Model Based design methodologies.
For example, driver authorisation can be

User Application:                                           Vehicles Security     East Midlands
United Kingdom

Figure 1: Autotxt hardware

achieved either by a standard ‘key in’ 
operation, via the private RF network to a 
traditional key fob, or by creating a 
Bluetooth connection to the driver’s 
mobile phone. If Bluetooth is used then 
the mobile phone is paired to the vehicle, 
and the driver is required to enter a 4 digit 
PIN number to enable the car. However 
once the driver has been recognised, the 
‘authentication’ process is independent of 
the hardware used. 

Outlook to the future
Autotxt has now passed from research 
to become a wholly commercial product, 
where it continues to be developed to 
meet today’s vehicle security needs. 
The legacy within the DIGITS research 
group is that it developed our capability to 
translate our skills in microelectronic 
design, satellite navigation applications, 
and embedded real-time systems. 
These skills are now being deployed 
within emerging research projects.

Further opportunities are being explored 
to develop new commercial partnerships 
to create innovative solutions that use 
Satellite Navigation, Embedded 
Real-Time Software and Micro-Electronic 
design.
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DISRUPTIVE INNOVATION FOR SUSTAINABLE URBAN MOBILITY

The challenge:

In many cities and regions implementing efficient and integrated urban transport systems 
has been a challenge for local authorities and transport organizations. For as long as 
urban transportation decisions are made vertically, without transverse collaboration 
between political decision makers, users and system providers, or where consultation 
between stakeholders is ineffective, transport planning will continue to suffer from 
technical incompatibility and compartmentalization of the different transport modes. 
Methodologies for policy and planning for sustainable urban transport need a radical shift 
towards horizontal connectivity between stakeholders.

The Response:

In other fields, disruptive innovations have managed to displace existing markets and 
value networks. Disruptive technologies could impact significantly on current approaches 
to urban sustainability. Examples in this publication include: 

 • Triple helix actors fostering organizational collaborations;
 • ITS for Changing User Behaviour;
 • Uptake of Low Carbon Vehicle Technology.

Societal Challenge 6
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“One of the biggest advantages of this vision-based model is its 
versatility. It’s relevant to a whole range of pedestrian situations, 
and that’s what makes it more testable”.
Michael Batty, University College London

Theraulaz, G. 
CNRS, Centre de Recherches sur la CognitionAnimale, Université Toulouse III - CNRS, 
Toulouse, France. Email: guy.theraulaz@univ-tlse3.fr

PREDICTING 
AND MANAGING THE 
BEHAVIOURS OF CROWDS

A data based model of crowd 
behaviour to manage 
pedestrian flows and design 
safer public spaces

The challenge 
As illustrated by the recent crowd 
disaster in Duisburg during the Love 
Parade in 2010, the understanding of 
pedestrian behaviour and crowd dynamics 
has become an important research 
area. Much fundamental research 
undertaken in this area is aiming 
to analyse the collective motion of 
crowds and their congestion formation 
mechanisms. The objective is then to 
design better exit routes for evacuation 
of large crowds and to adapt the envi-
ronment for safe planning of mass events. 

Implications
A new approach at the crossroads of social 
ethology and statistical physics seeks to 
understand the behavioural rules and inte-
ractions that govern collective behaviours 
in human crowds. The approach con-
sists of using the methodology and tools

developed to understand and model the 
collective behaviours of animal groups 
(ant colonies, fish schools sheep flocks) 
and their interactions with their envi-
ronment whilst moving. The ambition is 
then to adapt these methods to extract 
the rules governing pedestrians behavior 
and to develop models based on these 
rules to understand and predict human 
crowds behaviours. Reducing pedestrian 
congestion in metro stations or optimizing 
the use of road networks are typical 
applications under consideration.

THE ISSUE solution
The Dynactom (Complex dynamics and 
interaction networks in animal societies) 
research group at the ResearchCen-
tre on Animal Cognition in Toulouse has 

gained a rich  experience in the 
experimental investigation and modelling 
of numerous collective phenomena in 
animal and human groups and societies. 
The team has developed new modelling 
approaches that incorporate the visual 
information that pedestrians use to 
navigate through crowds, and the manner 
in which the information is processed to 
adapt movement. 
The motion of a pedestrian can be well 
described by two simple behavioural 
rules: suggesting that a pedestrian tries 
to minimize the visual coverage of his 
vision field and adjusts the walking speed 
to keep a certain safe distance from other 
people. 
Numerical simulations of this model show 
that these two rules are sufficient to 
generate a large variety of collective 
behaviour that forecasts a transition from 
smooth flows to stop-and-go waves and 
crowd chaos. 

This prediction agrees well with recent 
observations of crowd disasters that 
happened during the pilgrimage at 
Mecca. Furthermore, the model allows 
for the identification of zones where the 
occurrence of crowd accidents is likely.

Outlook to the future
This work opens the way for the elabo-

User Application:                                           Behaviour of CrowdsMidi-Pyrénées 
    France

ration of reliable risk management tools. 
The model could help urban planners to
design better exit routes for evacuation 
of large crowds from buildings, reduce 
congestion on pedestrian flows and adapt 
the environment for a safer planning of 
mass events. The consequences will 
be a reduction of stress, travel time and 
economic cost due to congestion.

Figure 1: Automatic tracking of pedestrian groups 
motion on the Place of Capitole in Toulouse Figure 2: Simulation of a large crowd changing 

direction by 90°. The colour indicates the intensity 
of physical pressure experienced by individuals.
Red areas indicate a high risk of crushing
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“It is our intention to adopt an open approach that encourages other 
parties to introduce new and alternative technologies and business 
models to the city”. Milton Keynes Plugged-in Places application

Valdez, A. M.
Department of Engineering and Innovation, Venables
building, The Open University, Walton Hall, Milton Keynes, MK7 6AA, UK
a.m.valdez@open.ac.uk, http://www.open.ac.uk/blogs/LowCarbon/ 

BARRIERS TO ADOPTION 
OF ELECTRIC VEHICLES

Innovation enablers, ICTs, 
and the co-creation 
of sustainable practices
The challenge 
Research into the decision process of 
business actors undertaken between 
2010 and 2013 in the plugged-in town of 
Milton Keynes suggests that national po-
licies incentivizing the adoption of electric 
vehicles failed to address key concerns of 
pioneering adopters, and particularly tho-
se of business users. Companies repre-
sented the bulk of the market for EVs, and 
their major concerns could not be solved 
by deploying infrastructure, but required 
for the reassessment of business models, 
purchasing criteria and IT systems.

Implications
Organizational markets play an impor-
tant role in the adoption of low emission 
vehicles. Business fleets are easily over-
looked because company registered cars 
constitute only 8.3% of the car stock in 
the UK. However, 56% of all new cars 
and 75% of all EVs are purchased by 
companies. Company buyers shape the 
consumer market as cars move from the 
company fleets to the private market.
The barriers faced by business users

have been largely unaddressed by natio-
nal EV policy, which is based on financial 
incentives and infrastructure deployment. 
Policy documents show more concern 
with the needs of the industry than with 
those of adopters. 
Interviews conducted in Milton Keynes as 
part of the PiP engagement indicate that 
a lack of knowledge about the fit between 
EVs and user behaviours, organizational 
practices and duty cycles constituted a 
barrier for adoption. Industry actors did 
not have the capability to provide support 
in that area during the early stages of the 
transition. In several cases, fleet experts 
declared that they did not have the capabi-
lity to provide advice on the subject. Lack 
of data about operation, maintenance and 
repair costs was a concern, as was the lack 
of analytical and predictive tools. Organi-
zational know-how did not keep pace with 
the rapid evolution of low-carbon strate 
gies and developments, and governmen-
tal policies did little to foster the learning

process or encourage the development of 
enabling technologies unless they were 
directly related to automotive performan-
ce or to the management of charging.

THE ISSUE solution
Some of the teething pains experien-
ced by organizational user of EVS were 
solved as pioneers learned from their 
experience and shared their knowledge. In 
other cases, however, the problems were 
made persistent because the systems and 
models used by organizations had been 
designed around the old technologies.

In one of the cases studied, the manager 
of a 1,300 car fleet used industry standard 
tools to perform a whole life cost analysis 
and concluded that EV adoption was a mo-
ney losing proposition. Upon realizing that 
key figures built-in into the software were 
based “business as usual” assumptions 
unrelated to the capabilities of the new 
technology and the business needs of his 
organization, a bespoke modelling tool 
was commissioned. This allowed for a re-
evaluation of the ingrained models under 
different conditions (lease vs. buy, 4 year 
vs. 3 year life cycle, 80,000 vs. 100,000 
miles a year). Figures generated with the 
new system demonstrated that EVs made 
financial sense for the company and the 
drivers, as long as EVs were not managed 
with systems and practices shaped by the 
needs of the internal combustion engine.

User Application:                                      Electric Vehicles UptakeMilton Keynes
United Kingdom

Outlook to the future
Recent policy developments suggest 
growing interest by policy actors in the 
role of ITCs as part of the wider network 
of innovation enablers. 

Innovation policy is evolving away from a 
model of product innovations pushed from 
the top-down, and towards a systemic 
approach in which innovative practices 
are co-created with the participation of a 
rich network of enablers. In this context 
ITCs become two-edged tools. 
Unexamined, they can act asinvisible 
enforcers of entrenched procedures, 
but they also create opportunities for 
innovation as they look at the prevailing 
values, assumptions and models and 
create the possibility of challenging the 
status quo. 

Figure 1: Slow charging points serve shoppers 
and commuters in Milton Keynes city centre. Ra-
pid points along M1 enable long-distance travel

Figure 2: EV charging point in use at Milton 
Keynes city centre
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“This project will deliver a low carbon solution to benefit customers and 
the network”. Stewart Reid, Scottish and Southern Energy

Gammon, R.
Institute of Energy and Sustainable Development, De Montfort University, 
Leicester LE1 9BH, rgammon@dmu.ac.uk

MY ELECTRIC AVENUE

A system is being tested that 
prevents local electricity grids 
overloading when numerous 
electric vehicles recharge

The challenge 
The advent of Electric Vehicles (EVs) ne-
cessitates an assessment of their poten-
tial impact on the grid.  Clusters of EVs 
simultaneously recharging in the same 
neighbourhood, for example, risks of 
overloading the local electricity network.  
EA Technology’s Esprit system can con-
trol the recharging of vehicles to avoid this 
and field trials of it are being carried out in 
the My Electric Avenue project.
The challenge is to implement a demand 
curtailment and scheduling system that 
does not inconvenience EV users, while 
also maintaining reliability of electricity 
supply.  Simply increasing the capacity of 
the local grid is expensive and requires 
disruptive civil works. Instead, the Esprit 
system follows the ‘smart grid’ principle of 
‘doing more with less’: i.e. adding intelli-
gence, rather than on ever more capacity 
and redundancy.
In My Electric Avenue, researchers from 
De Montfort University are collecting and 
analysing data on EV users’ behaviour 
and their attitudes to Esprit’s intervention 
in the recharging of their vehicles.

Implications
Aimed initially at Distribution Network 
Operators (DNOs), Esprit allows them 
to manage local power demand, thus 
protecting their assets and ensuring re-
liable electricity supply and it must do 
so without any inconvenience, disruption 
or loss of service quality to end users.
Esprit’s success would also have wider 
implications for the creation of smart grids.  
While its intervention might be required on 
rare occasions by DNOs, a similar system 
would find regular application from utility 
companies.  They don’t own the network 
infrastructure, but must continuously ba-
lance the varying supply and demand of 
the energy that they buy and sell.  The 
widespread application of demand re-
sponse is therefore central to smart grid 
operations as it allows major penetrations 
of low carbon power generation (renewa-
ble energy, nuclear power or fossil fuelled

generators with carbon capture and sto-
rage) to be accommodated.  Esprit could 
become a key enabling technology for 
the extensive demand response requi-
red in low carbon energy systems. This 
confounds the misapprehension that EVs 
will be a burden on the grid. Instead, they 
may be essential to establishing smart 
grids. In return, being powered from low 
carbon sources, smart grids enable the 
decarbonisation of the transport sector 
through the use of EVs and - for longer 
range, larger payloads and quicker refuel-
ling - Fuel Cell Electric Vehicles (FCEVs).  
The latter are fuelled by hydrogen pro-
duced by electrolysis, which enables de-
mand response at large-scales for smart 
grids.  Technologies like Esprit therefore 
lie at the interface between the low-car-
bon power and transport sectors of the 
future, creating a powerfully symbiotic re-
lationship that is critical to meeting climate 
change and energy security challenges.
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THE ISSUE solution
Supported by Ofgem’s Low Carbon 
Networks Fund, My Electric Avenue 
aims to test the effect on local electricity 
networks of recharging clusters of EVs 
and to provide a technological solution 
to avoid associated network overloads.  
It aims to deliver a cost-effective solution 
that reduces the need for network 
reinforcement and allows a faster uptake 
of EVs.
Esprit works by monitoring the load on 
a local electricity substation and, should 
it approach its maximum capacity, will 
temporarily switch off individual EV 
recharging units on the electricity feeder 
lines that are threatened with overload.  
Since this is done on a short-term, rolling 
basis, it is unlikely to have a significant 
impact on the overall charging rate of the 
EVs affected, particularly if they are on an 
overnight recharging schedule. 

Outlook to the future
The basic functionality of Esprit is being 
tested in the My Electric Avenue trials, but 
following the success of these, greater 
sophistication will be built into the 
system.  Initially, this will be in order to 
commercialise the product for application 
by DNOs in the cost-effective protection of 
their networks and the reliable delivery of 
electricity.  However, the potential for 
broader implementation is tantalising, 
especially in facilitating widespread 
demand response in the operation of 
smart grids.

Figure 1: Field trials of smart grid technology for 
electric vehicle recharging

Figure 2: Esprit can control clusters of electric 
vehicle recharging to prevent overloading local 
power networks
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“Using Internet technology to transform the power grid of every continent 
into an energy sharing intergrid that acts just like the Internet”.
Jeremy RIFKIN, president of the Foundation On Economic Trends
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INTERNET ENERGY: 
PILLAR OF THIRD 
INDUSTRIAL REVOLUTION

Shifting from traditional 
roles, a new paradigm is 
emerging where anyone 
can become an electricity 
producer or consumer. 
This adds significant
complexity to the grid

The challenge 
Decentralized energy production should 
be managed by decentralized decision 
making to allow each produced kilowatt 
to be consumed in its nearest location to 
minimise line loss. The Internet of Energy 
could be the answer. 

Implications
Energy is clearly the challenge for 
upcoming decades. Political decisions 
and economical directions are stuck be-
cause of lack of references and solutions. 
Jobs opportunities, new businesses, GDP 
growth depend on our capacity to face the 
energy challenge. 
Energy distribution is transitioning from 
heavy centralized energy production 
plants to highly distributed micro-plants 
through emerging technologies.

Smart grids are already deployed but 
actual design is dedicated to handle huge 
and predictable quantity of energy and not 
designed to handle part time tiny produc-
tion with highly variable performances.
On the other hand the Internet is 
really powerful in managing distributed 
resources and, in doing so, is creating 
new branches in the economy.
As stated by Jeremy RIFKIN in his book 
“Third Industrial Revolution” techno-
logy transfer between Internet and grid 
management may be the missing link.
In such areas, sooner is better. Either 
each country can wait for solutions 
from overseas or work now to create its 
own and stay tuned to face the future.
While parked or stopped a vehicle is an 
energy provider; on the move it beco-
mes a consumer. Fig. 1 above illustrates 
this principle. But how to maximize each 
kilowatt in such a role is the challenge.   

THE ISSUE solution
Proposed research will define and set 
up a model of a next generation of 
smart grids based on existing internet 
technologies. 

Many protocols are used on the 
Internet. They allow networks to be 
reliable, efficient and route continuously 
growing amounts of complex data. 

Transferring these technologies to power 
management will provide similar features 
with similar expected benefits. The abo-
ve picture “Smart Grid” shows an energy 
distribution network with routing protocols 
like those used in data networks.

As far as kilowatts and bytes do not have 
so many common properties the Internet 
Energy should be deeply re-thought to 
provide appropriate features. 

User Application:                                                   InfrastructureMidi-Pyrénées 
    France

However, many dynamic routing protocols 
in the internet are of interest for routing 
kilowatts, such as Shortest Path (OSPF) 
Routing Discovery and Multicast (IGMP / 
PIM). 

Predictive engines are used in many IT 
areas. Renewable energy sources (wind, 
sun) are by definition subject to short-term 
forecasting and predictive computation 
should help to increase efficiency in the 
grid. These distributed metrics should be 
managed by distributed decision-making 
nodes in order to comply with Just-In-
Time production/consumption, low in-line 
loss, elimination of waste.
Target audiences range from energy 
providers to consumers also requiring 
equipment designers to embed these 
new protocols and metric management 
methods into products.

Outlook to the future
Once described and benchmarked, the 
Internet Energy should apply to any range 
of networks, from metropolitan (WAN 
network), to local (LAN networks). 
Even tiny networks inside a car, a plane, 
or a house would also match, thanks to 
new generation of standards (RFC) as 
used on Internet.

New tenants may come to the market to 
manage and enable least-cost routing for 
electricity in the network. 

Figure 1: Production and distribution of energy 
modelled as data flows on internet

Figure 2: Smart Grid: Energy distribution network 
with routing protocols as in data networks
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“Environmentally-friendly transport and particularly autonomous electric 
vehicles have a bright future in our new cities”.
Benjamin CANS, Link & GO Project engineer - CRDTA
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AUTONOMOUS, ELECTRIC, 
INTELLIGENT AND 
CONNECTED VEHICLES 
FOR URBAN ENVIRONMENTS 
OF THE FUTURE

The challenge 
Revisiting cars usage in urban areas 
thanks to technology. 
The electric, intelligent, connected and 
autonomous vehicle will provide safe, dual-
mode, manual and automatic urban and 
social drive capacities. These innovations 
will help address challenges for 
future urban vehicles, so that they can 
find their place in real traffic, contributing 
to congestion reduction while improving 
the urban journey experience.

Implications
Sensitizing people to the mobility of 
tomorrow.
Beyond the state-of-the-art experiments 
of autonomous low-speed electric vehi-
cles which are confined to small and ca-
librated spaces, new innovative vehicles 
will be able to demonstrate the feasibili-
ty of dual-mode and stand-alone vehicle 
operation for real urban roads. Demon-
strators and showcases will allow the 
public to understand the abilities of the-
se vehicles such as the use of increased 
detection and safe driving capabilities. 
This improved awareness should help

prepare peoples’ confidence for the future 
deployment of such vehicles.
One of the significant issues regarding 
the place of Man in the automated vehicle 
is related to the perception of the 
automation itself. Studies have shown 
that beyond a certain speed, passengers 
of automated vehicles feel some fear. 
We will have to increase information to 
allow people to perceive the cognitive 
abilities of automated vehicle reality: per-
ception, analysis, action. The idea is to 
display augmented-reality detections and 
information about system decisions so 
that passengers feel safe.
These autonomous vehicles must be 
carefully thought out and designed for 
real traffic situations. We not only have to 
create intelligent vehicles but also much 
more relevant and smart users-oriented 
transport services. 
Once electric autonomous vehicles are 
perceived as friendly and safe, their num-
ber will increase, hence directly impacting 
on emissions. In addition, optimization of

the flow of these vehicles in existing traf-
fic will reduce congestion. These auto-
nomous vehicles are a chance for urban 
transport services to be more flexible and 
friendly for European citizens.

THE ISSUE solution
These innovations, applicable to vehicles 
manufacturing itself as well as to their 
efficient inclusion in cities traffic, will 
require exploitation and combination of 
several technologies such as Open Data, 
Cloud computing and Global Navigation 
Systems-sourced (GNSS) information. 
Innovations are in line with two of THE 
ISSUE’s objectives; first promoting the 
uptake of new technologies from RTD 
programs in order to improve Intelligent 
Traffic Management. Secondly, exploiting 
the use of Galileo/GPS technology linked 
to existing traffic management systems 
for personal real-time public transport

User Application:                                        Intelligent Vehicles     Midi-Pyrénées
France

Figure 1: An autonomous vehicle

Figure 2: Ubiquitous connection and precise vehicle
aero-localisation

journey. To achieve operational 
demonstrators and highlight these 
innovative solutions for urban mobility, 
cooperation between technology 
providers, researchers, car 
manufacturers and regional and local 
authorities are crucial. 

THE ISSUE can contribute to facilitating 
these exchanges and building the right 
environment to enter the market and 
answer citizen requirements regarding the 
deployment of efficient and user-friendly 
urban transport vehicles and services. 
NEREUS is contributing by promoting the 
application of space technologies in the 
transport and urban mobility sectors.

Outlook to the future
Projects promoting the development of 
autonomous electric intelligent vehicles 
will as such positively participate in 
the reduction of traffic congestion and 
emissions, and in the improvement of air 
quality in urban area.

These innovative solutions will clearly 
shorter journey times and sensitize 
people to multi-modal solutions in their 
public transport usage.
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