Italian ITS solutions for Road Safety

In Italy road safety is a crucial issue. Only in 2002, road accidents have caused 6.736 deaths and the injuring of 337.878 people. From 1990 to 1999, road incidents have caused 72.000 deaths and the injuring of  2.400.000 people, in Italy [Source: National Plan for Road Safety, 2000]. The National Plan for Road Safety states that ITS can bring significant benefits for road safety improvement, in particular as far as vehicles, emergency calls and hazardous goods transport are concerned.

Road Safety is one of the first priorities also for the Italian Ministry of Infrastructure and Transport. The new Road Code, issued in 2003, has introduced a series of measures, like marks on the driving licence, aiming at reducing the above mentioned numbers. The target is now the respect of  the objectives of the European Commission on road safety till 2010, which are indicated in the White Paper on European Transport Policy.

From many years Italian Companies and Universities have been particularly active in ITS research and development projects, concerning innovative components and integrated systems involving both vehicle and infrastructure.

Furthermore, Italian car manufacturers are aware that ITS can play a key role in the development of safer vehicles. Many Research and Development projects are going on and huge investments have been made in the field of innovative on board systems and vehicle-infrastructure systems for enhancing the safety level of both driver and vehicle.

Some relevant projects are: 

The Project “Safety in the Fog”

The objective of the project “Safety in the Fog” is to develop and test an integrated ITS system, aiming at ensuring driving safety in cases of low visibility conditions.

The project, managed by ANAS - National Road Body, together with FIAT Research Centre, adopts an innovative approach, based on the dialogue between vehicle and an “intelligent” infrastructure.

The experimentation implies the installation, in two motorway pilot sites, of ITS innovative technologies like:

· sensors detecting fog, queues and accidents ; 

· Control Centres for reconstructing visibility conditions in real time;

· vehicles equipped with collision avoidance systems and telematic devices for communicating with the Control Centre (safety cars and private cars).

These are some of the advanced technologies through which infrastructure will be able to “interact” with transiting vehicles and to indicate to drivers the situations of imminent risk.

Thanks to such an integrated approach, the motorway operator will receive real-time information detected by the so called “Cantonieri Elettronici”, which are intelligent control stations spread along road stretches and able to elaborate signals coming from different kind of sensors (radar, videocameras, infrared, visibility) and to reconstruct automatically the state of all the monitored stretches and to suggest appropriate intervention actions.

The COMPANION system 
The COMPANION system has been developed by Autostrada Brescia Padova, in the “INFOTEN” project, promoted by the European Commission.

The objective is that of creating a signalling system to be activated in every emergency condition and in particular in case of fog, in order to draw users’ attention and at the same time steering them towards a safer way of driving.

The system is based on a series of  cabled light emitting diodes - LED-, installed in traffic dividers, placed at a longitudinal distance of 50 metres the one from the other. They are connected among them and to the Traffic Control Centre through a telematic network.  

The characterising element of the system is the realisation of an automated infrastructure (collecting data on fog, accidents, queues, work in progress...) and a versatile, reliable and prompt way to activate commands. 

COMPANION is integrated with the VMS system of Autostrada A4 for the diffusion of emergency information at long distance.

Car Demonstrator of ITS systems for on-board safety

FIAT Research centre has developed a demonstrator prototype, in order to test and validate on-board devices aimed at improving vehicle safety.

The vehicle is equipped with GPS, GSM, biomedical sensors, APU, collecting data on:

· lights state;

· braking system state;

· collision avoidance systems state;

· vehicle speed;

· fuel level;

· biomedical sensors values.

The prototype is also equipped with video cameras displaying 360° and frontal images and helping the driver to maintain his driving route.

The On-board system COMUNICAR

COMUNICAR is an integrated on-board system able to handle traditional information (odometer, speedometer, etc.), innovative driver support functions (anticollision warning, lane departure warning), telematic services (telenavigation), communication systems (SMS, mobile phone) and entertainment (radio, CD, MP3, etc.) keeping into account the driver activity and the driving conditions.

The system has been developed by FIAT Research Centre, in collaboration with partners coming from six different European Countries. The objective of the project is that of studying an integrated Human Machine Interface (HMI) requiring the driver a minimum attention, in order to face messages coming from on-board systems.

The integrated interface is composed of two LCD displays (the first one in place of the traditional instrument panel and the second one located in the centre of the dashboard) and by an “Haptic feedback” Switch, able to modify its behaviour according to the features of what is visible in the display.

By using the data coming from the on-board sensors, the COMUNICAR system is able to estimate in real time the Level of Risk related to the driving scenarios and conditions (i.e. the approach to a roundabout, an highway exit, etc.).

ITS for safety in tunnel

Tunnels represent one of the most critical points of the transport network, especially in case of incidents causing fires. Damages do not only concern transport means directly or indirectly involved in the accident, but also the same structure of the tunnel, which has to be closed for months for repairs.

Negative impacts are then poured on the whole transport network, because of alternate routes which are longer and generally less adequate to sustain heavy vehicles traffic.

Monte Bianco incident stimulated a series of research and development projects, aiming at optimising safety conditions in tunnels, through traffic management, diagnostic for incident prevention and the improvement of light and ventilation conditions in tunnels.

The SAFETUNNEL System

SAFETUNNEL is an innovative system developed in an European Research Project by CRF, SITAF, Telecom Italia Lab, Fiat Engineering, ENEA, and aiming at reducing to 40% incidents, involving hazardous goods transport in Frejus tunnel, before 10 years.

System realisation requires:

· the development of two demonstrator heavy vehicles, equipped with preventive diagnosis devices, telecontrol and Human Machine Interface (HMI);

· the implementation of a control centre dedicated to the management of SAFETUNNEL applications;

· the definition of  tunnel operators user needs, in order to manage operations related to safety;

· data transmission in the Frejus area through a public, wireless telecommunication network.

The SITI Project: “Safety in Intelligent Tunnels”

The SITI project has been promoted by ENEA- the Italian National Agency for New Technologies, Energy and the Environment- in collaboration with numerous Italian and foreign partners. It mainly aims at realising and validating innovative ITS Systems for safety in road, metro and rail tunnels.

The development of models for simulating queues, emergencies and decision support systems is considered in the project.

Prototype robots for emergency situations will be set up. Two real-time control systems – one for road and the other for rail tunnels monitoring- able to integrate general information on tunnels with data coming from sensors, in order to elaborate the necessary answer to critical situations, will also be realised.

Innovative ITS Solutions for Safer Vehicles

Advanced R&D projects for enhancing vehicle safety from Fiat Research Centre

Fiat Research Centre is engaged in diverse R&D projects aimed at designing and realizing innovative ITS solutions to improve driving safety. Among them:

· AIDER is a European project aiming at developing an efficient Rescue Management System in order to improve rescue operations by reducing the time of intervention and optimising the use of rescue means.

AIDER is an on-board system which, in case of an emergency, is enabled to make an Automatic SOS Call to a Control Centre, to provide automatic accident location and identification making an off-line accident reconstruction, to establish a voice, data and video link between the vehicle and the Control Centre, and to transmit to the Centre the biomedical data of passengers.

· CHAMELEON is a European Project with the purpose of developing and validating an advanced sensorial platform, able to detect an imminent crash and provide relevant data to passive safety systems, thus increasing overall safety. Situations of unavoidable collision are recognised by sensors and a suitable crash prediction algorithm, so that information is provided to smart restraints before the impact.

· EDEL, “Enhanced  Driver’s pErception in poor  visibiLity”, is a European research project aiming at designing and developing a night vision enhancement system based on near infrared sensor and semiconductor illumination. The main outputs of the project will be: an automotive CMOS camera with non-linear response to reduce glaring; a pulsed semiconductor near infrared illuminator synchronised with the camera; image processing algorithms for single and stereo camera system and a Human Machine Interfaces based on direct-view display.

· EUCLIDE, “Enhanced human machine interface”, is a European for on vehicle integrated driving support system. The aim is the development of an integrated driver support system to detect the presence of potential obstacles in case of poor visibility and driver’s distraction.  Far infrared camera images are processed together with radar data to inform the driver about the potential obstacles on vehicle trajectory in good and in poor visibility conditions like fog and darkness. The information is given to the driver in a head up display located in the driver’s peripheral view. 

· GALLANT is a European Project whose object is to develop an innovative Predictive Cruise Control system based on GALILEO integrated with advanced driver assistance systems.

Vehicles are enabled to automatically adapt the cruise speed while approaching to critical curves, using the GNSS I - EGNOS  positioning (in the future GNSS II - GALILEO), associated with the ahead vehicle scenario retried by advanced digital road maps available on board.

· PROTECTOR, “Preventive Safety for Vulnerable Road Users”, is a European project aimed at developing and validating sensors for detection and classification of vulnerable road users (pedestrian, cyclists,…) in order to reduce accidents involving pedestrians and allow smart passive safety devices.

ITS Solutions for Heavy Vehicles from Iveco

Iveco, company leader in heavy vehicles manufacturing, considers ITS as a main priority and makes a lot of efforts in developing innovative solutions for enhancing safety both of driver and vehicle. Among them:

· Pre-crash system integrated with seat belt pretensioner

A long range radar that alerts the driver of possible frontal collision through a force applied on the seat belts. New electrical driven pretensioners improve the coupling effect of the seat belts already in pre-crash events by working in jointly with the radar system. The pre-crash forces slightly correct occupant position in case of upcoming frontal impacts and rollover, thus leading to accident avoiding effects.

· Haptical Lane Warning

A highly sophisticated system that prevents from driving off-road by alerting the driver through a torque applied on the steering wheel. The capability of this system can be integrated with collision warning system and extended to control the vehicle to automatically maintain an acceptable lane trajectory through interaction with the steering system.  







