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GOALS AND OBJECTIVES OF THE INFORMATION, RESEARCH AND TECHNOLOGICAL DEVELOPMENT DIVISION

GOALS

1. To initiate and administer research projects for promoting knowledge in the Authority's area of concern.

2. To initiate and administer surveys and evaluation research projects on the activities of the Authority and the bodies affiliated to it.

3. To initiate ITS-eSafety and to develop new methods, technologies and means for improving road safety.

4. To continually improve the quality and scope of information about road crashes and their causes.

5. To broaden the research community dealing with road safety.

OBJECTIVES (BY AREA OF CONCERN)

To initiate and administer research projects

1. Administering a research and development program in conjunction with the Ministry of Science, in  which calls for proposals will be published for undertaking the research projects.

2. Simultaneously administering 3-4 full-scale research projects for expanding the knowledge base on major issues that the Authority is responsible for, according to the multi-year program.

To initiate and administer evaluation research projects and surveys

1. Administering a system of observational and attitude surveys as a means for consolidating safety policy and evaluating means and actions.
2. Simultaneously administering 2-3 research projects for evaluating actions and regulations.
ITS-eSafety – Technological development

1. Conducting research for evaluating the effectiveness of managing safety by means of technological systems.

2. Initiating and administering 2-3 R&D projects of technological means in the area of eSafety, as well as the technological infrastructure required for their implementation.

3. Creating contacts with European R&D institutes for transferring information and participating in projects.

4. Cooperating in initiating ITS-Israel with the aim of bringing about the inclusion of safety as a major consideration in shaping a national ITS architecture.

Information on road crashes

1. Continuing the project of enriching and improving statistical information about road crashes and casualties (the project is being conducted by the Central Bureau of Statistics).

2. Processing and statistically analyzing the trends and phenomena.

3. Publishing an annual report – Road Crashes in Israel.

4. Investigating crashes: Pilot for examining the NTSB model for the multi-disciplinary investigation of road crashes.

5. Placing comprehensive information at the public's disposal by means of the Internet site, including data, research, technical information and reports on road-safety activities.

Broadening the research community

1. Encouraging advanced-degree students to undertake specialized research by providing doctoral stipends.

2. Encouraging engineering students to promote road-safety technology.

3. Arranging two conferences a year for presenting research and road-safety-development projects.

RESEARCH AND DEVELOPMENT POLICY

1.  Introduction

About 500 people are killed and about 100,000 injured in Israel each year on the roads, of whom about 20,000 require hospitalization in the wake of the injury. The cost of road crashes to Israeli society is estimated at around 2.5% of the GDP. In these terms, Israel loses NIS 12.4 billion annually as a result of road crashes. In the past decade Israel experienced a decline in mortality from road crashes, similar to the trend in Europe, but this trend has ceased in recent years. Only the introduction of significant improvements, in a systematic manner, at all levels of government will lead to a continuing trend of reducing road crashes.

The role of the National Road Safety Authority (NRSA) in the area of research is to consistently follow and be familiar with what is being done worldwide in the area of road safety; to promote the development of databases and the knowledge and research being undertaken in Israel in this field; to examine the practical application of the knowledge, including the experience accumulated in developed countries, to Israeli conditions; and to develop areas that are specific to Israel and place this knowledge at the disposal of all those dealing with this subject.

Policy for improving traffic safety on the roads is essential and also enjoys wide public support. A comprehensive approach is required that combines legislative and other means such as the coordination and enforcement of regulations, punishment and supervision, the introduction of new technologies for vehicles and infrastructures, including telecommunications systems, in addition to Traffic Police presence on the roads. Furthermore, a better format is required for the multi-disciplinary investigation of the reasons for crashes. By means of a research program it will be possible to lay the groundwork for effective measures and for disseminating useful theoretical experience among all those involved in the issue.

The aim of this booklet is to present the NRSA's research and development policy, as well as a series of planned research strategies. The complete research system is classified into research programs in areas that have been identified in order to facilitate the amalgamation of research resources and to ensure that the process of implementing recommendations for preventing and reducing the number of casualties reaches the highest level. Only a harmonious format of this kind can ensure that the research issues to be examined will be the most worthy and that the research results will lead decision makers to adopt the appropriate policy.

Research is the major means the government has to ensure that its safety policy and the tools for its realization will be based on updated and relevant professional knowledge. An effective research program has to precede action on the ground by a number of years, and imbue it with direction and content. Later, the research needs to examine the quality of implementation of the action programs and their success.

2.  Major research directions

The major areas in which road-safety research is being conducted are: 

· Drivers' behavior – the driver's behavior affects the safety of other road users. Ongoing research projects thus focus on groups with an inherently high risk – young and new drivers, elderly and movement-impaired drivers, as well as professional drivers who spend many hours on the roads. The aspects researched are competence to drive, skills, cognitive and perceptual factors, the influence of feelings (impulsiveness), and the connection between behavior characteristics such as aggressiveness and compliance with regulations, and involvement in crashes. Programs have been developed for training drivers, including simulators for increasing the driver's awareness of mistakes in his driving without endangering himself and other road users, in conjunction with continual improvement of systems for simulating reality.

· Enforcing traffic laws – non-compliance with critical safety legislation, such as drink driving, excess speed, failure to use safety belts and helmets, and non-compliance with traffic rules at intersections, all of which are the most frequent causes of road crashes. The research will analyze the factors underlying non-compliance and will assist in deciding on the means most conducive for supporting enforcement. Some research projects test methods that do not involve policing. Other projects attempt to influence the driver's behavior in the direction of respecting traffic regulations and enforcement such as publicity campaigns and driver training. Increasing concern regarding the use of drugs and medication and their impact on driving safety require that the Traffic Police have the means at their disposal to measure these factors.

· Infrastructure-safety standards – the scale of transportation-infrastructure investments in recent years is expected to continue to increase in the coming years. These investments are executed to high safety standards, but there are still many instances of design and implementation errors and failures, with the result that severe safety hazards can also be found on new roads. It is also clear that many safety improvements have to be made to the existing infrastructure. An unceasing effort of research, development, writing of planning directives and the use of effective supervision and control mechanisms is required in order to ensure that the implementation matches the standards.

· Passive safety – European safety standards are constantly being updated on the basis of research findings that reflect current biomechanical knowledge. Because Israel is not a motor-vehicle manufacturer, it determines standards for imported vehicles. Israel has decided in principle that imported vehicles and any other vehicle have to comply with the standards of the European community. However, not all vehicles produced in the world are imported from Europe, and on certain limited (and which need to remain limited) issues there are special standards for Israel, for example an air conditioner as a compulsory safety accessory. These standards also have to be based on research. 

· Active safety and auxiliary systems for the driver – in recent years technological methods and means have been developed that can identify risk situations for vehicles and correct a driver's incorrect action in order to prevent crashes or reduce injury in the event of a crash. Additional research and development directions include systems for identifying aggressive driving, warning of deviation from the traffic lane, assistance in maintaining distance and preventing traveling beyond the speed limit. Systems of this kind have also been developed in Israel by a number of manufacturers both for the after market and for supplying components to OEMs.

Furthermore, in all areas of practice connected to transportation systems, it is necessary to incorporate the R&D component, including the design and execution of roads and traffic arrangements, training and licensing drivers and licensing vehicles. In addition, technical solutions are required, backed by "soft" means to influence the user's behavior.

Solutions need to be found for the following problems, in view of their influence on road crashes:

· Aggressive driving and especially at excessive speed.

· Non-compliance with the traffic regulations.

· Alcohol, drugs, and fatigue while driving.

· Medical problems and the influence of medication on driving competence.

· The high risk to which pedestrians, cyclists and motorcyclists are exposed.

· Young inexperienced drivers.

· Failure to use protective measures such as child safety seats and helmets.

· Infrastructure-safety failures.

Research capability does not imply that every issue should be researched in Israel, which is neither possible nor desirable. Ongoing involvement and personal research experience is, however, essential in order to evaluate the quality of the research undertaken by others, assess the validity of the conclusions of a given research project and its wider relevance, assess the implications of applying research and the experience accumulated abroad for the benefit of road safety in Israel, and to develop a cadre of local researchers in this field.

Israel's research capability in the area of transportation safety should be strengthened in all areas in order to guarantee a scientific and research-based foundation for action programs and projects in the area of road safety. Without this capability, decisions are made and will continue to be made about various means, and especially those that are related to what is known as "the human factor" on the basis of feelings and prejudices without adequate examination of their justification and effectiveness. There seems to be more than reasonable grounds for the fear that the use of these means will not be effective. An example of this is the discussion concerning restrictions on young drivers, such as the length of the period of accompanied driving, limiting the number of passengers in the vehicle or restrictions on night driving.

3.  The research infrastructure

The research infrastructure consists of the researchers dealing with road safety and the institutions of higher learning and research that specialize in this research field.

The Transportation Research Institute at the Technion is the leading institution in the field, a potential focus of excellence in the following areas of research: traffic engineering, transportation planning, logistics and intelligent transportation-management systems. Furthermore, most of the transportation professionals in Israel have obtained their initial training and in-service training at the Technion.

The Ben-Gurion University of the Negev is developing a multi-disciplinary center of excellence for road safety which places particular emphasis on the human-machine interface and on the human factor in the use of technological means for increasing vehicle safety, a field that has not been sufficiently exploited.

Bar-Ilan University has inaugurated an undergraduate-degree course in the social sciences specializing in road safety. This course, together with psychological and sociological research on driving is an important step toward creating a center of knowledge about the human factor.

Mention should also be made of the Research Institute of Human Factors in Road Safety that was established as part of the Academic Studies program in the Rishon LeZion College of Management, as well as nuclei of researchers and groups in other academic institutions.

For the past two years steps have been taken to promote and broaden the scientific and technological community dealing with road safety by providing grants for PhD candidates whose field of research is road safety. Assistance has also been offered to faculties and colleges of engineering to encourage students to undertake their final project in road safety as part of their degree requirements. The NRSA will continue to offer incentives to students at the different levels to study and conduct research in the area of road safety by providing stipends, research grants, etc.

There is a need for more focused centers of excellence to conduct research in behavioral studies, education, communications, publicity and public relations on safety, evacuating the injured and treating road-crash trauma, and multi-disciplinary research in transportation policy.

Road-safety research projects are generally long term. Researchers and their laboratories acquire expertise over many years in their area of research. A large proportion of the research issues develop in an evolutionary manner based on previous research findings and a forecast of future needs, in coordination and collaboration with transportation policymakers throughout the country. Only a small part of the research activity is devoted to ad-hoc problems that are of particular interest to the public or of immediate importance for transportation decision makers. We intend to invite experienced and well-known researchers who are not permanently employed in one of the research centers but who have proposed ideas for promising research projects, to conduct their research in one of the centers or in collaboration with them.

The NRSA shoulders national responsibility for managing road safety in Israel, and is required to invest in the research infrastructure and in research projects, and to ensure that it has an appropriate fixed annual budget. Other government ministries should also be involved in initiating, managing and financing, such as the Ministries of Science and Technology, Industry and Trade, Justice, Health and Environment, as well as the business sector dealing with logistics, haulage, road construction, traffic-control equipment, insurance, and motor vehicles.

The NRSA intends to use focused policy instruments for nurturing the infrastructure in order to produce quality research in safety. An essential instrument is the budgeting of centers of excellence in the universities that will produce a clear, long-term action program that has the potential to promote safety policy. In order to achieve this program, the NRSA wishes to assist university research institutes that have knowledge in the area of road safety and proven research capability, the expectation being that they will implement the NRSA's research policy in the best possible manner.

4.  Information Database

The NRSA's policy regarding data on road crashes is to broaden the database as far as possible in order to improve the decision-making process. The idea is to establish a rich, up-to-date, reliable, organized and accessible system of data for researchers and decision makers that will include: building, transportation, traffic and behavior characteristics, investments in and improvements to the system, and licensing and control characteristics. All these constitute the basic conditions for a research infrastructure that is worthy of administering road safety. Each body in the system will monitor data in its area of concern for its own use and for the use of all those involved in this field. The more bodies that make use of the knowledge center, the more effective and reliable it will become. The NRSA will be responsible for monitoring special or new safety characteristics and for coordinating all the data from other bodies in the database for the use of researchers, decision makers and other authorized persons.

Since 2004 the NRSA has been working toward setting up a national road-safety information center, and will continue this program in the coming years. Most of the activities are undertaken by the Central Bureau of Statistics (CBS) and are designed to broaden and enrich the database with data on road crashes and casualties as a first stage in setting up the center:

· Input of police crash-data files classified as "general with casualties".

· Input of trauma-recording files.

· Input of MDA [Magan David Adom] casualty evacuation files.

· Integrating information from the insurance companies (including claim data, location of crashes and the financial extent of bodily harm).

· Integrating information from the National Insurance Institute.

· Involvement in improving the data submitted by the police (including locating the crash by means of GPS, and additional data based on ongoing improvement processes).

· Continuing to develop a GIS module for presenting crash data on the CBS Internet site.

· Improving the end-user interface (by means of an Internet site) enabling presentation of diagrams, reports and cross-sectional mapping of road crashes. 

Mention should be made of the unsatisfactory quality of original data collected by the Israel Police (absence of factors and reasons for the crash, failure to indicate the place of the crash) which continues to be a significant problem that limits to a large extent the benefit that could be obtained from the information on the road crashes, and especially from the "general with casualties" files, and there is considerable room for improvement in this regard.

Starting in 2005, the NRSA has conducted a series of surveys for measuring various traffic and road-safety parameters, such as the rate of safety belt use, the extent of traffic light/sign compliance, and speed-limit compliance. 

The following activities are planned for 2006 in addition to the establishment of the national information center at the NRSA. These activities are designed to enrich the information base with the input of data on road crashes and road casualties that is administered by the CBS:

· Integrating crash-data files from the police classified as "general with casualties" and trauma files together with national statistics on road crashes.

· Improving data submitted by the police (including locating the crash by means of GPS, and additional data based on ongoing improvement processes).

· Including the development of the GIS module together with crash data on the CBS Internet site.

· Participating in European forums providing information to the International Road Traffic and Accident Database (IRTAD).

5.  Investigating road crashes

From a research perspective (as opposed to the aim of finding the guilty party) there are three types of investigation of road crashes:

1. Information collection in an established and uniform format in order to prepare the groundwork  for statistical analysis of the reasons and the factors causing road crashes, and identifying the relative frequency of different types of crashes. This investigation is currently undertaken by the Israel Police's traffic accident investigators, and in our opinion there is no alternative mechanism that will carry out this investigation more efficiently. The emphasis should thus be on improving the quality of data collection through organizational and technical means (updating the reporting form, handheld computers, GPS) as well as by in-service courses and training for road-crash inspectors.

2. Investigating the technical/mechanical aspects of road crashes. This type of investigation is carried out by two bodies authorized for this purpose, at the discretion of the police and the Ministry of Transportation, in the event of serious crashes in which there is a suspicion that a technical factor may have caused the crash.

3. In-depth, multi-disciplinary investigation of a limited number of particularly severe crashes or where it is assumed that an investigation of this kind will reveal findings with systems and civil implications. Currently the only tool available for undertaking an investigation of this kind is for the Minister of Transportation to set up an Investigating and Examining Committee under Section 76a of the Traffic Ordinance. Attempts were made in the past to establish a mechanism for undertaking in-depth multi-disciplinary investigations, which proved to be unsuccessful. We are examining a new proposal in this regard for undertaking multi-disciplinary investigations by using the mechanism of the head accident investigator of the Civil Aviation Authority, employing a similar format to that adopted by the NTSB in the United States and in many other countries.

6.  Program for promoting R&D in collaboration with the Ministry of Science 
     and Technology

The Ministry of Science and Technology, in collaboration with the National Road Safety Authority of the Ministry of Transportation is interested in promoting R&D in the field of Intelligent Transportation Systems (ITS) and road safety.

The aims of the research program are to promote applied research, develop road and vehicles systems and standards, conduct evaluation research of ITS systems, assist research groups as well as various activities for disseminating ITS knowledge as a means for improving road safety, and  promote behavioral-science research on the human factor in road safety, drawing on the fields of psychology, sociology, criminology, education and public administration.

As part of the program, calls for proposals (CFP) will be published from time to time inviting researchers and entrepreneurs to submit proposals on specific research subjects. In order to assess the proposals presented, the Ministry and the NRSA will appoint adjudication committees that will examine the proposals according to assessment principles to be determined for each CFP. The adjudication committee will be entitled to recommend modifications in the content, the scope and the cost of the research proposal; to recommend collaboration between groups of researchers that have submitted research proposals, as well as to recommend partial interim funding for undertaking a feasibility study of the research proposal.

7.  "Academization" and development of a research community

The "academization" of road safety can be considered on three levels:

1. Academic requirements for positions in road safety professions, such as safety directors in the local authorities and traffic-safety officers in order to raise the level of personal and professional competence of those involved in the field, and to raise the status and importance of this area of expertise.

2. Increasing road-safety content in courses and training given to traffic engineers and transportation planners, as well as offering a specialized post-graduate-degree course for traffic engineers with the aim of enhancing the weight of safety considerations in planning and design.

3. Nurturing researchers who will specialize in road safety in the framework of academic research institutes, a move that will expand and enrich the research community active in this field.

In 2004 the NRSA, in conjunction with the Ministry of Science, authorized the granting of 6 "Eshkol" stipends to doctoral students specializing in road safety. The NRSA will work toward providing further stipends to doctoral and post-doctoral students in order to enable them to continue their road-safety research. 

Another of the NRSA's programs, also in conjunction with the Ministry of Science has been inaugurated as part of a CFP, and entails offering incentives for students studying technology to undertake projects in the area of road safety.

POLICY FOR PROMOTING TECHNOLOGICAL R&D FOR ROAD SAFETY

1.  Introduction

The road-safety community is of the opinion that we are close to exhausting the ability to protect the shell of the vehicle and of using passive safety measures in vehicles in order to safeguard the passengers. There may still be marginal improvements, but further significant improvement in road safety will be achieved by advanced-technology-based active safety, which we define as ITS-eSafety.

The rationale for the development of an advanced-technology-based safety vision is as follows: the human driver is limited by his senses and perceptions, is motivated by feelings and is prone to making mistakes, and we thus cannot expect that the driver will not cause crashes. Technology can identify a large percentage of the mistakes and warn about them, and also, as our confidence regarding the reliability of the technology grows, to intervene in the actual driving and prevent crashes or reduce the damage from them. The development of advanced technology (computerization, communications, and distance sensing) has opened new possibilities and has turned dreams into realistic options.

Considerable resources are being invested worldwide by governments, the motor-vehicle industry, and infrastructure operators in developing advanced road-safety technology. A well-linked network of research groups and stakeholders has emerged in three major foci: the European Community, the United States and Japan. Israel is a very small country in the world of transportation, both as a producer of means of transportation and as a consumer. Israel does not have a motor-vehicle industry, and even in the area of developing and manufacturing vehicle components designed for the large motor-vehicle manufacturing market (OEMs), Israel does not have a relative advantage over countries such as China, Korea, Taiwan or even Mexico and Brazil. Even in the area of land-transportation infrastructure, we are a very small consumer of advanced technology because of the length of the road network proportional to the (small) size of the country, and the fact that we have few traffic-intensive urban centers and limited means of traffic management.

Despite this, our view is that road safety in Israel (or more correctly, the failure of road safety) is a social issue with major implications for life, quality of life and the economy. As a society we cannot accept the sad consequences of road-safety failures, and we are thus obliged to work in every possible direction, especially if we can do this in a feasible and effective manner. This view constitutes our rationale for undertaking the local ITS-eSafety initiative.

2.  Major approaches in developing ITS-eSafety
The development efforts in this area can be divided into two basic directions: 1) Traffic information systems and management and control systems for use by authorities, managers and operators, and 2) Auxiliary support systems for the driver in the vehicle.

Systems from the first group are designed for use by the authorities and serve traffic planners, traffic managers, and suppliers of information to drivers. The major objectives of these systems are monitoring, supervision and control, directing drivers, easing congestion, directing traffic before and after large-scale public events, and dealing with incidents and crashes. We can also include information systems for the driver and the passengers in this group, and systems for enforcing traffic arrangements and traffic regulations. These systems are characterized by end units located on the margins of the road (at the side of, below, or above it) linked in various ways to control centers. Traffic information is routinely collected by various types of detectors (the most widespread being magnetic induction loops) at intersections and critical road sections. In recent years there has been increasing use of radar or video-based detectors and analysis of information using computerized image-processing technology. 

The systems of the second type are characterized by electronic components in the vehicle, auxiliary systems for the driver, or auxiliary maintenance and control systems in vehicle fleets. These systems can be installed in the vehicle by the vehicle manufacturers at source (OEMs) or as additions after purchase of the vehicle (after-market).

In the area of auxiliary systems for driving, we can identify two sub-areas: 1) Autonomous systems, whose action is based on sensors and devices located in the individual vehicle, and 2) Cooperative systems based on exchanges of information between the road and the vehicle or between different vehicles using special means of communication. 

3.  Non-technological aspects of ITS systems

The continued development and use of advanced technology for improving driving ability and road safety is connected to two aspects that are not purely technological:

1) Limitations of the human factor

Ostensibly, an "intelligent" system is meant to assist the driver and reduce the burden imposed on him while driving. But some of the proposed devices impose additional cognitive burdens on the driver and divert his attention from the driving task. A familiar example of this is the increased exposure to risk when talking on cellular phones (even with a hands-free kit). A similar but even more serious impact could arise from the various navigational devices, digital map displays and visual navigation instructions, or sophisticated audio systems integrated with written messages on a screen.

Another effect concerns the influence of the systems on drivers' behavior: even if certain systems incontrovertibly contribute to improving safety, by relying on these systems the driver could lower concentration and reduce the caution that he would have taken without the systems. There are many examples of this effect:

· Widening roads and adding wide margins and safety barriers lead to a greater feeling of safety, and thus to faster driving which offsets some of the projected benefits to be derived from the improvements.

· Large-scale research conducted on a fleet of cars with ABS showed that these cars are involved in more crashes than the control group in which these systems were not installed. The result was explained by the tendency of drivers to rely on the ABS system, to drive faster and to reduce the space that was previously maintained from the car in front.

· Other research found that the installation of ACC systems in vehicles and relying on them to avoid approaching too close to the vehicle in front leads to less attention being given to the road and more to other activities (tuning the radio, changing CDs, dialing on the telephone), the overall result actually being a decrease in safety.

A safety improvement that increases the margins of safety is exploited by any reasonable person to increase the risk that he assumes. Every test of an auxiliary driving system must bear in mind the driver's reaction to the system, and include a large-scale field trial to assess the practical effectiveness of these systems.

2)  Limitations of social and legal norms

By means of systems in the vehicle or on the road, the advanced technology enables the automatic implementation of activities, which, under the existing social and legal norms require human discretion, a clear determination of the driver's authority and responsibility, and protection of basic civil rights.

4.  Directions for development initiated by the NRSA

Against the background of research and development worldwide, as well as the limitations and the constraints on our ability to conduct independent research and development activity, we have chosen to focus the local development effort in a number of areas. We intend to deal both with systems to be used by the authorities and with auxiliary systems for the driver.

Regarding systems to be used by the authorities, we will promote R&D on means of traffic monitoring in cooperation with other bodies active in this area, such as the National Company for Roads and Netivei Ayalon, as well as means for enforcing traffic arrangements and traffic regulations in conjunction with the Ministry of Internal Security and the Israel Police.

Regarding auxiliary systems for driving, we will focus mainly on after-market products that can be marketed in Israel, and will also emphasize autonomous systems that do not make use of the vehicle's systems, the idea being to avoid as far as possible limitations and restrictions imposed by the motor-vehicle manufacturers for commercial reasons. The vehicle systems in modern motor vehicles are managed by a central information transmission network (CAN-bus), but access to the communications protocol of the information line is restricted by the manufacturers. Despite this, it can be assumed that there will be obligatory international agreements or commercial agreements that will enable communication with CAN-bus, at least for some of the data that is measured.

In our view, the types of systems and devices in motor vehicles that have the most potential to contribute to safety are those that cause the driver to adopt a more moderate driving style, and not necessarily intervention systems that in any event are still not acceptable.

We will encourage the development of motor-vehicle technologies, systems and devices of the following kinds:

· Systems based on measuring the vehicle's dynamics (speed and acceleration, measured by GPS and acceleration gauges) which we call "electronic driver aids". These systems are able to identify aggressive driving and deviations from the maximum speed limit, and are designed for vehicle fleets controlled by traffic-safety officers. A large-scale evaluation-research project is to commence shortly in which hundreds of units are to be installed in a number of vehicle fleets. The next stage in this field is expected to be the development of systems designed for owners of private vehicles.

· Low-cost sensing systems for identifying the distance between vehicles and the location of vehicles and objects in the dead area surrounding the vehicle. Existing systems in other countries using radio or video are still expensive, and we are looking for far cheaper systems that can be included in devices for vehicle owners. It will be necessary to assess whether cheaper systems which provide a reasonable solution in 90% of cases are an acceptable and worthwhile solution, even if they do not fulfill their function in 10% of the cases. The dilemma is whether the average driver will know how to relate correctly to the limitations of the system and not rely on it uncritically. Success in developing systems of this type will make it easier to market systems at attractive prices for vehicle owners.

· A designated GIS mapping layer for traffic applications and road safety. The mapping will be characterized by the level of precision and the specific needs of various safety systems, for example, warning for not stopping at a stop sign, or speeding on a curve.

· We will assist in developing designated communications systems for vehicle safety uses, and especially systems that enable the transfer of information matched to the location and direction of travel of the vehicle. At this stage we assume that the information providers will be traffic management authorities, such as the National Company for Roads.

· An important area that will benefit from research and from widespread attention is the interface between the systems and the driver (HMI). It is particularly important to analyze what information is relevant and should be transmitted to the driver in any situation without disturbing his concentration and diverting his attention from his driving, what information is beneficial in real time, and what information is beneficial if it reaches the car owner and the driver at a later stage. The research will also examine what the best ways are of transmitting the information to the driver, whether by visual, vocal or other means.

· We will conduct evaluation research on the effectiveness of various devices and systems in contributing to safety and whether they have a reasonable chance of being marketed in Israel, both as imports and locally manufactured products. An example is the evaluation research we are planning to test the effectiveness of systems for identifying deviation from the traffic lane. 

The NRSA will use its R&D budget in two major areas: first, participating in R&D financing of startups whose major activity involves devices for the vehicle and the road, and road safety, using similar tools to those employed by the Chief Scientist of the Ministry of Science or the Ministry of Trade and Industry; and second, funding research in institutions of higher learning that are active in multi-disciplinary R&D of various technologies connected to our field of interest.

