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3 - TECHNOLOGY INNOVATION

3.1 - Corridor V and ITS application

The availability of new technologies related to electron-
ics, informatics and telematics are providing new oppor-
tunities for the development of application fields where
science and technology play an important role. The field
of Intelligent Transport Systems (ITS) is, maybe, one of
the most challenging, since it offers many interesting
scenarios, it requires the highest level of technology and
its development can have a strong social impact.
Under the acronym “ITS” a wide range of applied tech-
nologies, addressed to the transportation sector, are cur-
rently designed and developed aiming to:

• Improve road and traffic management;
• Collect and transmit information on traffic condi-

tions;
• Assist drivers in reaching a desired destination with

navigation systems;
• Decrease congestion and reduce the number of traf-

fic accidents;
• Improve safety on the road and increase efficiency in

rescue operations;
• Improve the productivity of commercial, transit, and

public safety fleets;
• Improve the efficiency of the different transport

modality by using an intelligent management sys-
tem able to choose the more efficient transport
modality to give a constant update information
about the position, condition and situation of the
object passing in the corridor;

• To give a constant valid support to the drivers that
go along the corridor by providing them a series of
services.

ITS is the marriage of the information and communica-
tion technologies applied to vehicles and networks that
move people and goods. A central theme in the ITS phi-
losophy is the cooperation among vehicle and infra-
structure. This concept is clear in applications, for exam-
ple, related to: traffic management, e-payment, access
control, emergency call service, etc.
In Europe, Intelligent Transport System and Services are
helping to improve virtually every section of the trans-
port chain and as reduce their environmental impact as
well.
Concerning the corridor scenario, part of AlpenCorS
activity has been addressed to identify the main prob-
lems related to traffic and road condition inside this area
and to identify some technological solutions to improve
the current situation.

3.2 - State of the art of ITS solution

3.2.1  Overview on general ITS architecture

Generally a telematic architecture is composed by the
following main elements:

• The vehicle equipped by a special telematic device;
• Infrastructure on field;
• Communication link.

The combination of these let the realization of techno-
logical solutions which in the document are grouped
under the umbrella ITS (Intelligent Transport System).

3.2.1.1  The Vehicle
The vehicle is the road user. A vehicle equipped with
special device is able to exchange information with
infrastructure on field and consequently to receive sup-
port during travel.
At least a telematic device is composed by:

• GSM module for communication;
• GPS module for localization;
• Central Processing Unit (CPU);
• OEM network interface.

The systems we are speaking about can provide several
services to the driver, as for examples:

• On board or Off board navigation;
• Emergency call and breakdown assistance;
• Phone functionalities (call, SMS, e-mail);
• Point of interest;
• Multimedia & entertainment;
• Traffic information;
• Preventive diagnosis.

In order to implement navigation and location based
services a GPS receiver is embedded in the telematic box
enabling location algorithms which use the GPS signal
together with odometer and Gyro sensors.
Other features of the on board system are:

• To acquire information from CAN network and per-
form preventive diagnosis;

• Off board navigation;
• To receive from the control centre information

regarding: point of interest, accident, traffic, road
condition, etc.

At the same time the vehicle can start a request
addressed to the control centre, for example in case of
accident or emergency.
Generally the mentioned application are classified as
driver support. A central concept on this kind of applica-
tion is the service design and the HMI, due to the fact
that the system is generally created to be used in driving
context. Human factors and HMI are a crucial link
between ITS implementation and traffic safety. Generally
the driver has a limited capacity to interact with multiple
systems and information sources at the same time.

ALPENCORS ENG C3 innov  6-10-2005  11:17  Pagina 77



Considering the vehicle not only as user vehicle but also
as a probe equipped by some sensors and able to
acquire information regarding the road and traffic con-
dition we have a complementary set of applications
which are at first layer addressed to the infrastructure
and secondly to the driver.

3.2.1.2  Infrastructure on field
Vehicle directly interacts with the infrastructure on filed.
The infrastructure can be:

• Control Centre / Service Provider that is the collec-
tor of information and accordingly to user profile
distributes the most interesting and updated data.
The aim of this control centre is to ensure the effi-
cient movement of goods and people on road net-
work in different conditions through the broadcast-
ing of all the information regarding road conditions
and navigation indications in the most efficient way;

• Infrastructure on field like VMS displaying updat-
ed information regarding accidents information
management (accident detection, route diversion,
congestion detection, lane closures, road work)
information on events (sporting event, festivals),
services (location and estimated time to reach point
of interest). The information are provided by dedi-
cated probe sensors (vehicles or sensors on the road)
to the control centre that is responsible to update
the VMS. The information delivery through the VMS
is low cost and cover a large amount of users;

• Infrastructure on field like special sensors. This is
the most advanced environment in which the user
vehicle is supposed to be able to communicate wire-
lessly with the sensors present on the road. Moreover
the vehicle itself is also supposed to communicate
wirelessly with other vehicle and so the information
about road condition should be received in this way.
This configuration has a double meaning:
- The user vehicle can receive information by infra-

structure (low cost instead of GMS connection);
- The user vehicle is a probe vehicle and travelling

collects information about the area and sends
those data to the control centre.

3.2.1.3  Communication link
In order to close the loop, there is the need to establish
the communication among the mentioned actors. The
greatest part of computer applications are based on a
direct cooperation among the vehicle and a control cen-
tre on field.
Looking at the greatest part of telematic application, the
communication link found are:

• Vehicle–Control Centre;
• Vehicle–Vehicle;
• Vehicle–Infrastructure;
• Infrastructure–Control Centre.

Automotive telematics is based on an on-board platform
able to acquire information from different sensors pres-
ent on the vehicle and to manage the communication
(voice & data) with a service provider control centre.
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Figure 73. Communication link

Source: CRF e ARCS’s elaborations

Figure 74. Specific scenarios within Corridor V

Source: CRF e ARCS’s elaborations
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3.3 - Environment analysis and identification
of main criticalities

Every year 40,000 people die on Europe’s road. During
last decade numerous measures were taken to reduce
the number of fatalities on European roads. Nevertheless
from society point of view the accident costs of road
transport are too high with 1,300,000 accidents per year
in Europe causing 40,000 fatalities and 1,700,000
injuries at an estimated cost of 160 billion €.
The European Road Safety Action Programme published
by the Commission provides a general strategy and a
framework for road safety to reach the ambitious target
of halving road fatalities by 2010.
In November 2002 an eSafety working group, estab-
lished by the Commission, automotive industry and
other stakeholders, proposed 28 recommendations to
accelerate the research, development and use of these
safety systems. These recommendations address the
improvement of road safety by integrated safety systems
that use advanced ICT for providing new, intelligent
solutions. These solutions are addressed to involve and
create the interaction between the driver, the vehicle
and the road environment. Based on the output gener-
ated by the mentioned dedicated working group, it has
been decided that in order to accelerate the process for
increasing safety within territory, a large use of active
safety systems, called Intelligent Vehicle Safety System
(IVSS), should be boosted.
Looking to Corridor V environment some specific areas

have been identified as representative scenarios of the
corridor problems and criticalities. Here below are
described in details.

3.3.1  Scenario 1: the tunnel area

The transport system and notably the Trans-European
Transport Network is of paramount importance in sup-
porting European integration and ensuring a high level
of well being among Europe’s citizens. The European
Union has the responsibility to guarantee a high, uni-
form and constant level of security, service and comfort
on the Trans-European Road Network. Tunnels facilitate
communications between large areas of the Union and
are thus essential to long distance transport. They also
play a decisive role in the functioning and development
of regional economies.
The UN-ECE has set up an inventory of road tunnels
longer than 1,000 m. This inventory includes 370 tun-
nels with a total length of 900 km, 182 of which are
located in the Trans-European Road Network, with a
total length of 446 km.
Due to the increasing of traffic volume accident risks
have raised in recent years also with the ageing of tun-
nels. Most tunnels have indeed been built to specifica-
tions that with time have become outdated. Either their
equipment no longer corresponds to the state of the art
or traffic conditions have significantly changed since
their initial opening. Moreover, there is no general
mechanism at national level to oblige tunnel managers

Table 17.  TEN road tunnel inventory

Source: TEN (Trans-European Road Network)
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to improve safety once the tunnels are put into service.
Tunnel users have changed. The risk of serious fires has
significantly increased in recent years due to the more
intensive use of tunnels by HGV (heavy goods vehicle),
and, in bi-national tunnels in particular, lack of co-ordi-
nation between both sides. Moreover, serious accidents
have shown that non-native users are at greater risk of
becoming a victim in an accident, due to the lack of har-
monisation of safety information, communication and
equipment.
The direct costs of recent tunnel fires, including repa-

ration, amount to 210 million € per year. The indirect
costs on the economy resulting from the closure of a
tunnel are huge: in the case of the Mont-Blanc tunnel
and for Italy alone, these amount to 300-450 million €
per year.
Tunnel closure is also prejudicial to the European econo-
my: it increases transport costs, reduced competitiveness
and negatively impacts road safety due to longer jour-
neys which in turn increase pollution.
The most important road tunnel in Corridor V is, at the
present day, the Fréjus one, between France and Italy. As

Figure 75. The Frejus tunnel: Traffic volume in 24h in both the direction (2003)

Source: CRF e ARCS’s elaborations

Figure 76. The Frejus tunnel: traffic composition in 24h - Italy direction (2003)

Source: CRF e ARCS’s elaborations
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it is 13 km long, connecting Modane to Bardonecchia,
the single-pipe tunnel has a low speed limit, a curtail-
ment of the vehicles and some security restrictions that
impose a low capacity.

3.3.1.1 Technological approach towards tunnel 
safety improvement

The technological approach is based on the cooperation
among vehicle in transit along tunnel and infrastructure.

Figure 77. The Frejus tunnel: traffic composition in 24h - France direction (2003)

Source: CRF e ARCS’s elaborations

Figure 78. Actors involved in tunnel architecture

Source: CRF e ARCS’s elaborations
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Of course this approach highlights the role of three main
actors which are: the vehicle, the dedicated control cen-
tre and the infrastructure identified with special sensors
distributed on the road and tunnel itself.
This integration vehicle-infrastructure shall be achieved
at different levels:

• Concentrate the intelligence on infrastructure in
order to reduce the requirements for the vehicle
(video cameras, pollution sensors, temperature and
fire sensors, traffic volume detector, etc…);

• Create a dedicated control centre addressed to
monitor and manage the infrastructure sensors and
to manage the rescue operation when needed; the
control centre is equipped with a workstation linked
with the telematic tunnel architecture and connect-
ed to the rescue units (ambulance, …) and the pub-
lic authorities (fire department, police, …) by a pri-
ority link for the emergency situations.

• Introduction of a high level computer equipped
vehicle. Telematic equipment helps the driver to
obtain the needed data from the Control Centre
(status of the tunnel, emergencies, etc.), from the
vehicle (diagnosis and prognosis) and from the tun-
nel in order to be always aware about the best
action to do in case of emergency. This equipment is
also the responsible for the voice link towards the
Control Centre.

The aim is to establish a link among the vehicle equip-

ment and the road infrastructure and, on the other side,
the link among the vehicle equipment and the control
centre. In this way the vehicle is able to be informed on
time about accident or danger, or to received input to
set cruise speed, or to launch the alarm in case of emer-
gency. The information collected by: vehicles and infra-
structures will be provided as input to the task concern-
ing emergency operations.

3.3.2 Scenario 2: Increasing traffic demand 
and congestion

Traffic demand has been growing steadily for decades
and this growth is expected to continue in the future.
Especially in urban and suburban areas the result is traf-
fic congestion, as the traffic demand cannot be man-
aged by the existing infrastructure. Traffic congestion
threatens the economic well being of many towns and
cities as well as affecting the quality of life.
For many years the main way of reacting to this increas-
ing demand has been to increase the capacity of the
roadway network by building new roads or adding new
lanes to existing ones. However, financial and ecological
considerations are posing increasingly severe constraints
on this process.
Hence, there is a need for additional intelligent
approaches designed to meet the demand while more
efficiently utilising the existing infrastructure and
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Figure 79. Wireless vehicle screening system

Source: CRF e ARCS’s elaborations
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resources. The solutions are traffic management systems
in combination with traffic and travel information sys-
tems which are not only restricted to road transport but
also integrate all modes of transport in a multi-modal
approach. The optimisation of utilising existing infra-
structure and the increase of efficiency in the transport
system shall be achieved by:

• Homogenising traffic flow by adapting velocity;
• Equalising traffic demand temporarily, that is shift-

ing departure time of a trip;
• Equalising traffic demand spatially, that is redistrib-

uting traffic in the transport network in case of con-
gestion and;

• Shifting traffic demand to other modes of transport
either for the whole trip or at least for parts of a trip
(intermodality).

In order to perform an efficient traffic management
function, in urban areas or on motorway, first of all it is

Figure 80. Traffic management architecture with input and output channels

Source: CRF e ARCS’s elaborations

Figure 81. Traffic monitoring - Video cameras location

Source: CRF e ARCS’s elaborations
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needed the acquisition of information concerning the
real time situation.
Moreover, within the environment of road safety
improvement the statistical analysis shows that critical
weather conditions are one of accident causes.
Fog causes more severe accidents followed by snow and
strong wind. Accidents during rain are less severe than

during good weather both considering killed and injured
persons. That means persons take more care in case of
rain, but not in case of fog and snow, probably because
the human sense is not able to discriminate dangers in
such situations.
Included in the provisioning of appropriate routing
information to the user, within the aim to reduce traffic
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Figure 82. Traffic monitoring - Service provider

Source: CRF e ARCS’s elaborations

Figure 83. Traffic monitoring – traffic informations and best route planning 

Source: CRF e ARCS’s elaborations
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Table 18. Accident rate by different weather condition – Italy [Istat data] (2003)

Source: CRF e ARCS’s elaborations

Table 19. Killed person rate by different weather condition – Italy [Istat data] (2003)

Source: CRF e ARCS’s elaborations

Figure 84. Test site pilota – Guiding system in case of fog in motorway

Source: CRF e ARCS’s elaborations
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congestion, there is the possibility to provide warning
concerning critical weather condition.

3.3.3  Scenario 3: Emergency call

Emergency call has been considered of great importance
in the Corridor V landscape. Looking to statistical data,
the number of road accidents is still high and in particu-
lar it is evident that in a large number of cases, mainly
due to lack of information, the efficiency of rescue oper-
ation is not satisfying.
In the 40% of cases the operator is not able to under-
stand accident location and has not enough information
to identify which is the most appropriate rescue means
to involve. Looking at the caller point of view in some
case is not easy to know which is the right number to
call for SOS (especially when abroad).
The introduction of telematic in the management of res-
cue chain can provide benefits in terms of efficiency and
time saving, but also saving social costs reducing the
number of deaths and reducing injured severity.
The introduction of solutions based on ICT is composed
by the introduction in the vehicle of a specific system
able to detect the accident and automatically start the
SOS call sending to the control centre precise informa-
tion on location and typology accident and supporting
the operator in the dispatching of the right rescue
means.
Looking at a pan European scenario the availability of a
unified solution for the telematic eCall management
assumes a good relevance. ECall represents a social serv-

ice and due to the mobility level of modern society, the
possibility to make SOS call while moving from country
to country is a need for the traveller.
Benefits are bi-directional, for road user is guaranteed
the possibility to perform eCall using the in vehicle
device without considering the language problems and
number to call (112 is unified), but also for the rescue
centre operator the availability of detailed information
from accident scene is an advantage.
At this purpose European Commission is working to the
definition of a pan European solution covering all the
mentioned items, from the in vehicle system to the PSAP
structure considering also the communication strategy.
The following figure represents the reference architec-
ture for the eCall telematic management where:

• There is a car equipped by the in vehicle system in
charge to automatically launch the SOS;

• PSAP represents the European 112 centre which is in
charge to receive and process data from the vehicle
and which is in charge to involve rescue units;

• In case the user would be a subscriber of a private
service provider, the last is included in the architec-
ture as SP and a specific interface between SP and
PSAP is defined.

3.3.4  Dangerous Goods

Freighting dangerous goods within European corridor V
is one of the big issues that need to be dealt with in
order to improve present and future conditions of goods
freighting and, at the same time, to ensure a higher
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Figure 85. Pan European emergency architecture block scheme

Source: CRF e ARCS’s elaborations
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degree of safety on the paneuropean road network.
In order to improve the traffic conditions on the
European motorway and road network, in which the
incidence of goods freighting is gaining an increasingly
higher share on the total of traffic, an intervention at the
level of freighting the dangerous goods identified by the
ADR international standard appears to be necessary.
To reach a marked increase of the safety levels in freight-
ing these types of goods it seems essential attempting to
standardise national regulations to the recommenda-
tions of the European Union and to the indications
deriving from the ADR standards. This appears all the
more important within a corridor policy, for which inter-
national freighting plays an important part, but still hav-
ing to meet very variable regulations between one coun-
try and another. With the recent membership in the
European Union of the 10 new countries, this situation
calls even more for effective legislative co-ordination.
On parallel with the purely legislative and regulatory sec-
tor, it appears in any case possible to start to define a set
of safety standards, related to the roads and to the vehi-
cles, with the purpose of outlining precise limits, both at
the level of infrastructure characteristics and of user
behaviour, below which the traffic conditions cannot be
without a potential risk factor.
Standard make possible to identify the most appropriate
design solutions for the motorways of the corridor and
for the roads, which though not being motorways, form
part in all respects of the paneuropean goods freighting
network.
These safety standards can be subdivided into elements
purely associated with the geometrical characteristics of
the infrastructure (sizing, number of lanes and carriage-
ways, route…) and into complementary items (protec-
tive barriers, lighting, traffic lights, paving, technological
systems…), by the combination of which a determinate
level of safety is obtained; this chapter will essentially
analyse the latter, which are in many instances linked
with technological and data communication solutions.
The main elements to be pointed out are the following.
The creation of a minimum safety standard for the roads
included in the network for dangerous goods aims,
therefore, at outlining precise limits, both at the level of
infrastructure characteristics and user behaviour, below
which the traffic conditions may determine a potential
risk factor. A preventive safety analysis on the road net-
work in service makes it possible to easily identify all the
aspects of the road environment and factors that affect
the circulation, the improvement of which allows an
increase of the safety conditions and a consequent
reduction of the possible causes of accidents.
In addition to the suitable geometrical and environmen-
tal conditions, the road infrastructures included in the
reference sub-network for freighting dangerous goods

must possess sufficient equipment and an appropriate
presence of technological services able to ensure an
improvement of the safety parameters. It is therefore
necessary to verify the equipment characteristics of res-
cue and aid systems, control and information systems
and the adequacy of parking and service areas. As it is
essentially a matter of interventions for the implementa-
tion of complex, integrated systems, which call for an
important co-ordination policy between the police
forces and institutions, besides the heavy deployment of
technological means, an attentive study of each individ-
ual case appears necessary, using every possible techno-
logical solution – among the many identified in our walk
– that leads to optimisation of the levels of safety.
In order to achieve a considerable increase of the safety
parameters, the road rescue and aid systems that must
be verified along the road network are referable to the
presence on the territory of adequate and efficient res-
cue services.
To ensure the highest degree of efficiency of rescue and
aid systems, a complex system of control and informa-
tion systems must necessarily be set up, possibly operat-
ed by a single national subject (whose role would be
that of making the services effective and co-ordinating
the responsibilities of the different players involved in
the process, improving operations for the knowledge
and exchange of information) and co-ordinated at
transeuropean level in order to align and equalise the
structures among the different countries.
With regard to situations not directly associated with the
physical characteristics of the road, the biggest problems
may occur, in terms of visibility, on sections of road fre-
quently subjected to fog. In these cases, the most suit-
able solution for the improvement of legibility of the
route is the application along the safety barriers of driv-
ing guidance devices.
Also the subject of road lighting is one of the most
determinant items for a dramatic improvement of traffic
safety conditions. Most of the accidents that occur at
night are in fact due to insufficient visibility of the road
in sections characterised by critical features. To improve
these situations an important part can be determined by
innovative horizontal road signs.
As precise specifications exist on the parking of vehicles
carrying dangerous goods, in order to allow temporary
parking also for these vehicles, the existence of suitable
areas devoted exclusively to them is necessary.
Therefore, besides verifying the existence of classical lay-
by areas, it will also be necessary to create spaces suit-
able for vehicles subordinated to ADR specifications.
Finally, as recent facts in the Alpine area have shown,
tunnels are one of the most delicate items concerning
the freighting of dangerous goods. Indeed an accident
that implies dangerous goods can originate high costs in
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terms of human lives, environmental damage, damage
to the structure of the tunnel and long-term inconven-
ience to the traffic. Therefore it will be necessary to care-
fully verify sufficient visibility and lighting, suitable
choice and effective maintenance of the paving, imple-
mentation of GSM coverage throughout the tunnel
route, preparation of emergency plans, development of
data communication transit control services, with closed
circuit filming, vehicle temperature analysis portals and
speed control systems, development of efficient safety
systems and establishment of safety car services for
escorting dangerous goods that cross tunnels which do
not meet the preliminary requirements mentioned previ-
ously.
The indications identified are therefore to be understood
as elements, which, if applied to the road networks,
make it possible to dramatically improve the conditions
of risk for the circulation, minimising the potential of the
occurrence of accidents directly caused by cargoes of
dangerous goods. The interventions suggested, togeth-
er with the results of on-the-spot observations and with
the typical characteristics of the traffic of every single
stretch, make it possible to identify the most appropriate
design solutions for every situation.
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Figure 86a. Tunnel Safety

Source: ARCS’s elaborations

Figure 86b. Information about Critical Weather and Road Conditions

Source: ARCS’s elaborations

3.4 - Some examples of Intelligent Transport Systems (ITS) already provided to the drivers in the
Alpine Area
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Figura 86c. Traffic Management and Traveller Information

Source: ARCS’s elaborations
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