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LEGAL NOTICE

Legal notice by the European Communities, Information Society Directorate-General

This report was produced by the eSafety Forum Working Group on Digital Maps for
Directorate-General Information Society of the European Commission. It represents the view
of the experts on improving Road Safety in Europe with eSafety systems. These views have
not been adopted or in any way approved by the European Commission and should not be
relied upon as a statement of the European Commission’s or its Information Society
Directorate-General's view. The European Commission does not guarantee the accuracy of
the data included in this report, nor does it accept responsibility for any use made thereof. In
addition, the European Commission is not responsible for the external web sites referred to
in this publication.
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Executive Summary

The eSafety Forum is a joint platform involving key road traffic safety stakeholders.
As part of the eSafety Forum initiatives, the Digital Maps Working Group seeks (1) to
coordinate activities concerning road traffic safety-related elements of digital map
databases, and (2) to bring together relevant stakeholders such as digital map
producers, mapping agencies, automotive industry, public authorities, user
organisations, safety authorities, road operators, universities and research institutes.

The Digital Maps Working Group is chaired jointly by Tele Atlas and NAVTEQ. This
document provides (1) background, scope, objectives and organisation of the
Working Group, (2) a description of the benefits for industry, public authorities and
user groups, (3) an overview of related European projects and initiatives with which
the Working Group seeks on-going co-operation, (4) a description of the working
approach for building a public/private cooperation, and (5) the work plan consisting of
three phases.
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1 Introduction

1.1 Background

At the 20 October 2004 Nagoya meeting of the eSafety International Coordination
Working Group, the private mapping industry requested inclusion of the Digital Maps
in the eSafety list of related and important building blocks towards improved road
safety. This was accepted and resulted in a new working group "Digital Maps" for
eSafety, co-chaired by NAVTEQ and Tele Atlas. The Digital Maps Working Group
(WG) main objective is to define a business model for public-private cooperation in
this area, to promote the availability of safety-related attributes in digital maps. The
mapping industry was asked to take the lead and suggest actions.

In addition, the Final Report of the eSafety Working Group on Road Safety from
November 2002 provides a set of recommendations for the Ditigal Maps WG.
Recommendation 11 is categorised as "Digital Map Database", and reads as follows:

“Based on existing research results, define requirements for a European
digital road map database. This database should contain in addition to road
map data, agreed road safety attributes ! for the driver-support for
information and warning purposes, such as speed information and road
configuration data.

Create a public-private partnership to produce, maintain, certify and
distribute this digital road map database. It should be made available for all
users at affordable prices (possibly free of charge). National, local and
regional authorities and operators should provide safety-related data on road
configurations within their networks, with target dates for implementation. “

The idea behind the concept of a "digital road map database" containing "agreed
safety attributes" becomes clearer from the last sentence of the recommendation
indicating that: "Public authorities should provide safety related information for the
digital map database". NAVTEQ and Tele Atlas initiated the Digital Maps Working
Group to address this issue.

With this cooperation in place, safety attributes become available to the mapping
industry and will be integrated into their digital map databases to be made available
to be utilised in all kinds of road safety applications.

* In this document, the safety attributes refer to the “ADAS" attributes that are defined in MAPS&ADAS project.
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1.2 Objectives, organisation and approach of the Working Group
The objectives of the Digital Maps Working Group include:

defining a business model for public-private cooperation, to ensure availability of
attributes relevant to road safety utilising digital maps; This model aims to
support the creation, maintenance, quality assurance and distribution of safety at-
tributes that can be integrated into the digital roadmap database.

defining the requirements for a digital map database that contains road safety-
related attributes in addition to normal road map data.

The Working Group recommends that it continues to act on behalf of the Steering
Committee of the eSafety Forum, undertaking on-going monitoring of the
implementation of all three workplan phases.

The organisation of the Working Group:

the Working Group (WG) is co-chaired by Tele
Atlas (Ad Bastiaansen) and NAVTEQ (Yiannis
Moissidis);

the WG contains public sector representation;
the WG'’s drafting group develops a working
document regarding requirements and a :
framework of cooperation; Ad Bastiaansen and Yiannis Moissidis
the WG'’s co-chairs initiate plenary meetings for

interested parties who are directly involved in the collection, production,
maintenance and ownership of safety attributes. Plenary meetings facilitate dis-
cussion and finalisation of the working document;

the final version of the working document — this document — the final
recommendation of the WG to be presented to the High Level Steering Committee
of the eSafety Forum by the end of 2005.

The WG includes organisations from both the private and public sector. In this
working group, mapping companies can be private and public. The WG agreed on
the following approach:

Phase 1 — "COOPERATION": Supply of safety attributes in the form that they are
currently available at public authorities.

Phase 2 — "QUALITY ASSURANCE: Standardisation of information provision and
output quality testing.

Phase 3 — "OPTIMISATION": Standardisation of transfer format and transfer
media and optimisation of the transfer process.

Details about the approach will be discussed in part 5.
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2 Benefits to stakeholders

2.1 How can safety attributes contribute to traffic safety?

Advanced Driver Assistance System (ADAS) applications are in-vehicle applications
focussed on increasing safety and comfort of cars on the roads. A distinction can be
made between control and advice applications. While “control” applications
generally control certain in-car components, “advice” applications provide
input to the car driver who then can act according using his/her own judgement.
Examples of control applications include speed and curve control systems. Here the
applications actively reduce the speed of the vehicle based on the legal speed limit at
the location of the vehicle (speed control) or on the sharpness of the curve ahead
(curve control). Corresponding examples of advice applications are speed limit
assistant and curve warning applications. These warn the driver that he/she is driving
too fast for the legal speed limit at the location of the vehicle (speed warning) or
faster than is safe for the curve ahead (curve warning).

Advice applications do not change the traditional driving model, as the driver remains
fully in control of the vehicle, assisted by advice or warnings from the application.
With control applications the role of the driver is changed in the sense that in certain
situations he/she is no longer in direct and full control of the vehicle. At least for some
aspects of control, the application can operate without the driver’s involvement. From
a liability point of view this may be considered undesirable. Developments therefore
focus on hybrid systems in which the driver is stimulated by certain physical stimuli
(e.g. pressure on the accelerator or steering wheel) to perform a controlling action.
From this one could envisage an evolutionary path from advice systems via hybrid
systems towards control systems with an increasing level of autonomy.

ADAS applications work on the basis of a view of a vehicle’s surroundings. This view
is generated through sensor information. Examples of sensors include radar to track
obstacles or other vehicles in front of the vehicle, vision systems that track
pavement markings or road signs. An on-board map can also be considered as a
sensor. It allows the system to look ahead, i.e. where the car will be in couple of
seconds. A map can act both as a primary sensor and as a secondary sensor. When
the map is used as a primary sensor, the information derived from the map is of
highest importance, and it may be the only information supplied to the
application. When data from the map is used as a secondary sensor, other sensors
supply more important information to the system and the map information is used to
validate other sensor data or to enable more efficient detection by the primary sensor.

SCHOOL
SPEED - @

o5 [ 6k |
Weather
WHEN Dependent
CHILDREN Speed Limit
Weather Dependent ARE PRESENT (I.e. snow)

Speed Limit
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Table 1 gives an overview of some safety applications divided according to the role

of the map as a sensor.

Primary sensor

Secondary sensor

Speed Limit Assistance (e.g. Speed
Alert): Informs the driver of the legal
speed limit at the location of the
vehicle and/or warns the driver when
exceeding the legal speed limit.

Advanced front-lighting system: Directs
the front light beam in the direction of the turn
a car intends to take, or adapts beam width
and reach on basis of the vehicle’s speed
and the road lay out.

Curve Warning: Warns the driver
when his/her current speed exceeds
the safe speed for the curve ahead,
and possibly the distance to the curve
and the required brake force.

Adaptive cruise control: Adapts a vehicle’s
desired speed to the speed of preceding
vehicles or road geometry ahead. Adaptive
cruise control typically works at higher
speeds only.

Predictive Powertrain Control:
Informs the system of upcoming
slopes thus enabling gear shifts to
avoid inefficient speed reduction.

Lane keeping assistance: Informs the driver
when the vehicle is likely to leave the current
lane unintentionally.

Intersection Assistance: Informs the
driver on intersection characteristics
(right of way situation, traffic lights)
and which lanes to choose in order to
safely traverse an intersection.

Lane Change Assistance: Informs the
driver when it is safe/unsafe to change lanes.

Curve Control: Automatically reduces
the speed of the vehicle to a safe
speed for an approaching curve.

Stop & Go: Adapts the vehicle’s speed and
course on basis of a desired speed to the
speed of preceding vehicles. Stop & Go
typically works at lower speeds.

“Hotspot” Warning: Informs the
driver about a potentially hazardous
location ahead.

Collision avoidance: Adapting the vehicle’s
speed and direction of travel in order to avoid
a collision.

Table 1: Typical safety applications categorised by use of map as a primary or

secondary sensor

The starting point for the development of map-based safety applications has
generally been the maps produced for navigation applications. These navigation
maps come close to the requirements of the safety

applications under development.

However, additional

measures are required to fully meet these requirements.

Both

control

and advice applications need

additional and higher quality map content than traditional
navigation maps, whether used as a primary or secondary

Sensor.

The extra map content required by safety

applications is referred to as the “safety attributes”.
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Table 2 below gives an overview of the most important safety attributes.

Safety attribute Description

Legal speed limit Maximum speed limit as depicted on fixed sign posts or as
defined by the physical context, possibly modified by time of
day, weather conditions, etc.

Traffic signs Hazard signs, Right-of-Way signs, etc.

Lane information Number of lanes, lane width, divider characteristics between
lanes, longitudinal connectivity of lanes.

Traffic lights Indication of traffic lights at an intersection.

Crossings Pedestrian or cycle crossings, tram crossings, etc.

Accident hot spots? | Potentially dangerous locations, plus a specification of these
circumstances (speed, position, probable route of the vehicle,
date, time, temperature, light condition, weather, etc).

Slope Longitudinal road gradient (alternative naming road grade).

Banking Transverse road gradient (alternative naming superelevation).

Table 2: Overview of key safety attributes

Table 3 gives an overview of the different applications, their requirements for extra
map content and their effect on road safety.

From the discussions held within MAPS&ADAS, public authorities and map
providers recommend to focus cooperation first on a limited number of safety
attributes in accordance with application requirements and transport policy priorities
(see Annex 1):

Speed limits
Traffic signs relevant to road safety (e.g. traffic regulation and restriction)

Then the cooperation can be extended to other safety attributes based on gained
experience.

With regards to enhanced quality a distinction needs to be made between the
accuracy of the road geometry and the quality of the information in general.
Regarding the accuracy of the road geometry (see Table 3 “Enhanced geometry”) it
is generally agreed that this needs to be enhanced to 0-5 metres, absolute geometric
accuracy of the centre line of the road, described as vector in the map databases.
Regarding quality in general, there is a common agreement that it needs to be
increased, meaning a reduction in the number of map errors at a specific moment in
time.

2 An Accident Hot Spot for the MAPS&ADAS HotSpot warning application is defined as a road segment, or a specific place on
the road, that imposes an increased risk of accident to a driver. This may, but does not need to, correspond with ahigher-than-
normal number of accidents in the past.

In general a hot spot is characterised by a surprising change in the road characteristics that a driver may not realise in good
time when driving at an excessive speed or during lapses in concentration. A hot spot may be limited to specific environmental
conditions (e. g. freezing temperature, darkness, etc.).

9/26




eSafety Forum Digital Maps Working Group Recommendation

The general quality of a digital map depends on several factors. An important factor
is the delay between the moment that there is a change on the ground and when this
change is detected for incorporation in the digital map. Currently, the commercial
map providers depend on extensive field data collection to monitor the real-world
networks and detect changes. A public-private cooperation could reduce, at least
partly, the inherent delay caused by field data collection. For this, authorities
responsible for real-world changes and consequent changes in safety attributes
could inform map providers of these changes, so that safety maps can be updated as
quickly as possible. In addition, efficient information transfer may also decrease data

collection costs, thus leading to cost efficient safety maps.

Safety applications

Required Safety attributes

Effect on road safety

Speed Limit Assis-
tance (e.g. Speed
Alert)

Legal speed limit

Facilitates adherence to speed limits
and decreases number of accidents
due to speeding

Curve Warning

Traffic signs (curve ahead)
Enhanced geometry
Banking

Facilitates safe speed driving and
consequently reduces number of
curve related accidents (e.g.
overturned trucks on motorway exits
and speeding accidents on rural
roads)

Predictive Power-
train Control

Slope (gradient)

Reduces fuel consumption and air
pollution

Intersection Assis-
tance

Traffic signs (right of way)
Lane information
Traffic lights

Facilitates safe intersection crossing
and reduces number of related
accidents

Curve Control

Traffic signs (curve ahead)
Enhanced geometry
Banking

Improves safe speed behaviour and
reduces number of curve related
accidents (e.qg. truck rollovers on
sharp bends and speeding accidents
on rural roads)

Hotspot Warning

Accident hot spots

Warns drivers for dangerous
situations and reduces number of
related accidents

Advanced front-
lighting system

Enhanced geometry

Enhances driver’s night vision and
reduces number of related accidents

Adaptive cruise
control

Legal speed limit
Lane information
Crossings

Facilitates speed limit adherence
and safe speed driving and reduces
number of related accidents and
rear-end shunt collisions

Lane keeping as-
sistance

Lane information

Reduces number of unsafe lane
departures and related accidents

Lane change
assistance

Lane information

Facilitates safe lane change and
reduces number of unsafe lane de-
parture related accidents
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Stop-and-Go Legal speed limit Reduces tail-end collisions, reduces
Lane information driver fatigue and stress in heavy
Crossings congestion
Collision Enhanced geometry Reduces number of collisions at
avoidance Lane information junctions
Slope
Banking

Table 3: Overview of safety attributes required by different safety applications

2.2 Social and economic benefits

The social and economic effects of map-based driver assistance applications
enabled or enhanced by safety attributes have been studied in some relevant
projects. Expected benefits include reduction of traffic jams, reduction of traffic
accidents and a consequential reduction of social costs relating to traffic safety.
Some applications like Predictive Powertrain Control have a direct impact in reducing
fuel consumption and therefore provide environmental benefits.

Considering the example of in-vehicle speed limit information and warning systems
(e.g. speed alert), social and economic benefits consist of the reduced social costs
derived from a reduction in accidents.

These social costs include medical costs, production losses, material costs,
settlement costs, and loss of quality of life or @uman losses&(SWOV, 2005). The
ETSC estimates the social costs per fatality at € 3.6 million (1995 price level; ETSC,
1997). This figure includes the costs of severe and slight injury accidents as well as
the costs of Material Damage Only (MDO) accidents. It assumes a fixed ratio
between different types of accidents: if one fatality is prevented, so are 8 serious
injuries, 26 slights injuries, and 211 MDO accidents also prevented. Using the ETSC
estimate of cost per fatality, SWOV has calculated the safety benefits of speed alert
systems in 15 EU countries in 2002. The ETSC cost estimate has been corrected for
country-specific inflation between 1995 and 2002, using GDP deflators published by
the OECD. This results in an average value of € 4.3 million per fatality at 2002 price
level.

The expected fatality reduction is based on the percentage reduction of fatal and
serious accidents as estimated by Carsten & Tate (2004).

Table 4 shows the total safety benefits of
Speed Alert per system type. Based on full
coverage of data availability and implemen-
tation, the benefits range from € 23 billion
for the system with the lowest reduction
percentage (14%), to € 30 billion for the
system with the highest reduction percent-
age (18%).
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Speed limit Best estimate of fatal | Number of fatal | Benefits (billion

type and serious accident | accidents saved | euro 2002)
reduction (%)

Fixed 14 5,460 23

Variable 14 5,460 23

Dynamic 18 7,020 30

Table 4: Safety benefits of speed alert systems. Source: SWOV (2005).
Road safety costs. Factsheet. SWOV, Leidschendam.

2.3 Benefits for public authorities

As much as benefiing from traffic safety and  consequential
improvement in mobility, and reduced social costs, public authorities should also
benefit from proposed public-private cooperation. Much of the information on safety
map attributes is available at the respective public authorities, however it is held in a
non-standardised form and often on limited accessibility media (e.g. on paper). The
chosen approach of the three stages (Phase 1. "COOPERATION", Phase 2:
"QUALITY ASSURANCE", Phase 3: "OPTIMISATION") means that public authorities
can start the cooperation without specific additional investment. Safety attributes can
be delivered in their current form as held by the public authority, no additional proc-
essing is required and the costs associated with delivery will be borne by the request-
ing map suppliers. The map providers will convert the safety attributes and in a
second stage integrate them into the digital road maps. This integration is referred to
on the agreed list of safety attributes (see Annex I).

The map providers will make these maps available to the market. The maps comply
with international standards. The safety attributes will thus be available to the
authorities in a consistent way, which may help them optimise their internal
processes. These data can be loaded into geographical information systems (GIS)
and serve as an efficient supporting tool to manage the processes associated with
real-world changes undertaken by the authorities. Public authorities at different levels
(national, regional, local) benefit from having access to European-wide
homogeneous maps covering the area under their responsibility.

In the second phase the necessary investments will be closely associated with the
implementation of systems to assure safety attribute quality within the public
authorities. Where such a quality system already exists the necessary effort and
investments will be minimal. This may not be the case if such a system does not
exist. However, implementation of such a system will show immediate pay back in
the form of more efficient processes and less waste. Additionally, the map providers,
each of which has implemented advanced quality systems, will offer their expertise in
map related quality systems free of charge, thus contributing to a cost efficient im-
plementation of such a quality system. If correctly implemented, safety attributes in
maps will be homogeneous in content and quality across a road network owned by
many public authorities.
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3 Description of the current situation at public authorities

In general, public authorities are the originators of real-world changes in safety-
related attributes. Therefore they are the preferred source of information regarding
such changes. This will be especially important when mechanisms for incremental
updating of in-vehicle map data are in common implementation, which is expected by
some experts to become reality in three to five years from now. It will allow
instantaneous updating of the in-vehicle map with changes that are recorded in the
real world. For this future scenario, systems are needed where changes are
systematically recorded by authorities and disseminated with minimal delay to the
map providers. Current practices and procedures for registration of status of,
changes in road geometry and road attributes differ widely across Europe. In some
parts of Europe national road databases are in development, which may serve as the
mechanism for immediate registration and regular export of changes, if suitable
processes are in place, whilst in some other parts an accessible registration system
hardly exists. Even the national road databases are not necessarily geared to
instantaneous provision of updates, within a very short time, after a real-world
change has been effected. This requires that responsible authorities are obliged to
maintain safety attributes in a timely manner, be it in their own local database or in a
national road database, and provide incremental updates at short regular intervals.
To get this organised in all of Western and Central Europe, within a certain period of
time, a step by step roll-out plan at European level would be required. The eSafety
Forum, and especially the eSafety Forum Digital Maps Working Group, could play a
role in further investigating the requirements, and in drafting such a plan, including
guidelines for implementation. The time horizon for this should be in the timeframe of
five years. The EU funded MAPS&ADAS project will soon investigate
current data storage practices for relevant road traffic safety related attributes at
authorities across Europe (see below, section 4.3).
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4 Relationships with other initiatives

The eSafety Forum Digital Maps Working Group recommends that it acts on behalf of
the High Level Steering Committee of the eSafety Forum as a Steering Committee to
monitor the implementation of all 3 phases. This Working Group will create
synergies with other related EU funded programmes, projects and initiatives such as
EuroRoadS, SpeedAlert, Highway and INSPIRE. The WG will investigate potential
conflicts with the activities and recommendations of the WG. The WG will also
support the business model coordination of ongoing activities on EC funded projects
such as SpeedAlert, MAPS&ADAS, EuroRoadS, to name a few, and future follow-up
projects, particularly to utilise the technical expertise of those activities in phase 3.

4.1 EuroRoadS
4.1.1 Description

EuroRoadS will lay the ground for the creation of a pan-European standardised,
seamless, updated and quality assured digital road data infrastructure built on
identified user requirements.

As a result of uroRoadSEactivities, by the end of the project, public and private road
data key actors in Europe will have:

exchanged experiences about - and raised awareness of today® problematic
situation;

created networks and build the basis for further cooperation;

a common view on how to create a harmonised European road data solution;
agreed on a specification framework built on user requirements (standard);

tested and verified the framework (technique, process and organisation);

agreed on an implementation and exploitation plan to be executed after the project
has finished.

4.1.2 Relationship

When successful, EuroRoadS will facilitate the standardised availability of road data.
Safety attributes are part of it. EuroRoadS therefore can facilitate the standardised
availability of safety attributes.

4.2 INSPIRE
4.2.1 Description

At its 24 June 2005 meeting, the European Council’s Environment Committee
reached a unanimous policy agreement on the adoption of a draft of the INSPIRE
(Infrastructure for Spatial Information in Europe) Directive, which creates a legal
framework for the establishment and operation of a geographical information
infrastructure in Europe. Its purpose is twofold: First, to make top-quality
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geographical data available at all levels across the European Union, in order to better
implement community policies; and, second, to give public access to the information.

INSPIRE is completely in line with other laws in this area, and in particular with the
Directive of public access to information on the environment. INSPIRE, although born
within the environmental arena, would provide a technical framework that could be
extended to many other geo-referenced data sets — explicit mention is made of
transport networks or forests with the intention that INSPIRE would provide the
technological basis to enable multi-disciplinary data sets to be brought together.
Similar initiatives can be found in the USA (The Geographic Information Framework)
and national initiatives within Europe such as the Digital National Framework in the
UK.

4.2.2 Relationship

The INSPIRE Directive, if enacted, will demand the provision of geo-referenced data
from public administrations. Although initially the primary focus is upon environmental
data, the concepts underpinning INSPIRE are broadly applicable across a number of
application areas. The target application areas include transportation, which draws it
to a role equivalent to the intentions behind the Digital Maps WG and the work being
undertaken within the EuroRoadS project. Steps need to be taken to ensure har-

monisation.
—

£z i b
4.3 MAPS&ADAS " MAPS&ADAS

a FReVENT Project

4.3.1 Description

MAPS&ADAS is a three-year sub-project of the EU funded PReVENT Integrated Pro-
ject (IP) that focuses on research and development of different kinds of
preventive safety applications. MAPS&ADAS has two major parts: (1) the ADAS
Interface Specification, and (2) the data sourcing of safety-related map data. The first
part concerns the finalisation and testing of the ADAS Interface Specification, the
development of which was initiated in the ADASIS Forum. This specification intends
to enable and harmonise the use of in-vehicle map data by different ADAS
applications to provide a preview of the road ahead of the vehicle. This so-called
ADAS horizon includes the
geometry of the most likely
path and of side-roads, as
well as relevant attributes,
and is constantly refreshed as
the car moves along. The

testing includes the
development of ADAS
Horizon Providers by

Blaupunkt, Navigon, NAVTEQ,
and Siemens VDO.

ADAS Horizon — How digital maps can contribute to road safety
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The other part of the MAPS&ADAS

project concerns the provision of

safety-related attributes. Based on

driver assistance application

requirements (see Table 3),

MAPS&ADAS has identified a priority

list of road attributes. As stated above

(section 3), public authorities are the

preferred source for such information,

but current practices and procedures

for registration of status of and

changes in road geometry and road

attributes differ widely across Europe.

Visualisation of the ADAS Horizon To get a better insight in the current
situation in different countries, the

MAPS&ADAS project will carry out a survey, in all or most of the 15 "old" member
states, Switzerland and Norway, and possibly in some of the "new" member states.
Final results of this survey have to be made available by MAPS&ADAS working

group. MAPS&ADAS has also set up a Public Authorities
Consultation Platform, which is playing an active role in data
sourcing activities by means of dedicated meetings.

In addition the project is studying certification issues related to
the data flow of safety related ADAS attributes from public au-
thorities to the digital map providers. It intends to establish
cross-sector agreed models and methods for certification of

safety-related content for digital maps, to define the necessary

data flows for up-to-date map provision, to analyse the risks

for sub-standard content, and to explore organisational and

business models for long-term provision of safety content for digital map databases.
These issues are especially relevant for phase 2 (see section 6.2).

4.3.2 Relationship

The results of the MAPS&ADAS work may provide an important input for the work
and the recommendations of the Digital Maps WG.

The results of MAPS&ADAS already have proven to be important for the Working
Group. It supplied the list of safety attributes and determined priorities. The survey
currently conducted within MAPS&ADAS will be important for the
implementation of Phase 1.

4.4 SpeedAlert
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4.4.1 Description

Intelligent speed management has been identified as one of the priority areas for
road safety improvement. In-vehicle speed alert systems can contribute to increased
driver awareness of road speed limits. The SpeedAlert initiative has brought key
actors across Europe together with a common objective to support and coordinate
the implementation of in-vehicle speed alert systems in Europe.

The SpeedAlert project® main objectives are to harmonise the in-vehicle speed alert
concept definition and to identify and investigate the first priority issues to be
addressed at the European level, such as the collection, maintenance and
certification of speed limit information. The specific objectives are:

establish a common classification of speed limits in Europe relevant to speed alert
systems;

define the system and service requirements of in-vehicle speed alert systems;
define functional architecture and analyse technical building blocks;

harmonise definition of speed alert concepts;

identify requirement for standardisation.

To fulfil these objectives, SpeedAlert has produced a list of recommendations and an
associated deployment roadmap in cooperation with key stakeholders from public
and private sectors, to support successful European-wide implementation of speed
alert applications.

4.4.2 Relationship

Speed limit information and warning will be one of the applications in eSafety.
Synergies should be made between SpeedAlert results and the digital maps safety
attributes.

One of the most important recommendations defined by SpeedAlert addresses the
crucial need to ensure procurement of European-wide and up-to-date speed limit in-
formation.

4.5 HIGHWAY
4.5.1 Description

The HIGHWAY project is funded under the 6th Framework Programme of the
European Commission. The project started in April 2004 and will last until December
2006. The HIGHWAY consortium is working on the architecture and specifications to
offer integrated safety and added-value services for both embedded in-vehicle and
mobile personal navigation systems. The work includes a user requirement analysis
and the design of the global system architecture. After finalisation of the detailed
specifications the implementation of prototypes will start, followed by an extensive
validation in 2007.

Within the HIGHWAY project, the role of digital maps is central: Smart dynamic maps
provide up-to-date information enriched with safety attributes for car drivers and
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mobile users. This may include, for example, speed limit data from speed limit units
or other dynamic data like relevant traffic or weather information for human and non-
human consumption. Such enhanced maps may help drivers facing critical driving
situations, e.g. by delaying incoming phone calls or triggering safety mechanisms
based on the radius of the curve ahead, by notifying speed limits or an accident
ahead. In addition to decreasing the probability for accidents and minimising potential
damage to drivers and property, the services populated by HIGHWAY will be cost-
effective and efficient (e.g. saving time of users) as well as informative (e.g. provide
travellers with information for the area within which they are currently travelling or
they will arrive soon).

4.5.2 Relationship

The HIGHWAY project might come up with requirements for additional safety
attributes. This Working Group will then take these into account when they are
available.

Another issue where the work of HIGHWAY might be relevant for this WG is in the
field of exchange mechanisms of data. The commercial map providers have
developed GDF as the means to exchange road related map information. On the
other hand GML is surfacing more and more as an exchange format in an internet-
based working environment. The need for coordination already has been identified
and work is being undertaken to develop a GDF profile for GML. The HIGHWAY
project is contributing to this profiling work and will implement the results, which will
be very important for the later work of the Working Group.

4.6 SafeMAP
4.6.1 Description

The SafeMAP project is a French-German research project in the framework of the
DEUFRAKO programme. It focuses on analysis of societal benefits of safety-related
map data (in terms of improvement of road traffic safety) and the feasibility and cost
of inclusion of such data in in-vehicle map databases.

4.6.2 Relationship

SafeMAP deals with safety related map data. Public road authorities in both France
and Germany are involved as project partners. The focus in the German part of the
project is on the use of accident statistics, to define so-called hotspots, which may be
referenced in the map database and used in a driver warning system. In the French
part of the project the focus is on measurable road characteristics and their relation-
ship to a recommended maximum speed, which may also depend on vehicle type,
driver characteristics and temporary environmental factors.

18/ 26



eSafety Forum Digital Maps Working Group Recommendation

5 Proposed approach

Phase 1 focuses on "COOPERATION" (supply of safety attributes)

Phase 2 deals with "QUALITY ASSURANCE" (Quality guidelines and
improvement procedures)

Phase 3 takes care of "OPTIMISATION" (standardisation)

The following approach was agreed:

5.1 Phase 1: Cooperation

In Phase 1 cooperation between public authorities and map providers in the
provision of the safety attributes and their updates will be implemented. The goal of
the cooperation is to realise the supply of safety attributes without additional costs for
the public authorities. Public authorities are requested to deliver only those safety
attributes that are available and in their current form. The costs associated with the
logistics of attribute delivery will be borne by the map providers.

Questions and constraints have arisen during Phase 1 discussions include:
a. Are these attributes available with the public authorities and what are the
obstacles in finding them?
b. The availability of the safety attributes varies at the Public level among the
different public authorities.
c. Can we ask the public authorities to register the safety attributes?

Conclusions: It was agreed by the Working Group that:

The list of the safety attributes that has been agreed in the EU funded project
“MAPS&ADAS” will form the basis of safety attributes considered by this WG.
MAPS&ADAS will provide definitions of the individual safety attributes according to
European Standards. This output will be provided to the European
Commission as the reference document for safety attributes towards the public
authorities. The acceptability of output will be “market tested” by the WG in order
to ensure its suitability.

The WG will strive to create synergies with the other related EU funded projects
like EuroRoadS, SpeedAlert, Highway and INSPIRE and examine conflicts.

The draft of the INSPIRE directive is available from http://eu-geoportal.jrc.it/

“Article 29" of this draft directive says:

Member States shall report to the Commission on the implementation of this
Directive and on the experience gained in applying it. The report shall include:

(a) a description of how public sector providers and users of spatial data sets
and services and intermediary bodies are coordinated, and of the relationship
with the third parties and of the organisation of quality assurance;”
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Deliverables - Proposed Recommendation for Phase 1:

1.

2.

The safety attributes list will be made available to the member states by the
European Commission. They will be categorised as high, medium or low priority.
Upon receipt of a request by a mapping company/organisation, public authorities
will indicate what data they have from that list to the mapping companies and
make the safety-related data available (as far as it is reasonably possible and at
their own convenience).

Alternatively, they will place the information (the names of the datasets and/or the
information within that dataset) on a publicly accessible website. If they do not
have responsibility for a particular dataset (within their own geographic area) they
may suggest the name of the public (or other) authority that does.

Public authorities will fill in and maintain the list of the attributes that they own, to
be made available either upon request or on their website. For data that is
presently categorised as high priority, where they have incomplete datasets they
will endeavour - as far as is reasonable - to collect and maintain the complete set
of information.

For datasets with high priority safety attributes, public authorities will make
updates available to the mapping companies when they become available.

For datasets with high priority safety attributes, the safety attributes will, as far as
possible, be made available to the mapping companies at cost of their compilation
and delivery.

If the national government wishes, it may compile a register of the available safety
attributes data. Reference to this register should be made on the public
authorities’ websites.

None of the above (items 1-6 as they apply to a particular dataset) applies where
a national government (Ministry of Transport) deems that a database containing
the relevant dataset already exists (e.g. one prepared by a mapping agency) and
is available at reasonable cost.

Private and public sectors will seek to work together to improve the accuracy of
routing information, so that navigation systems do not route vehicles illegally
(banned turns) and that public authorities can fulfil their road safety and
congestion reduction objectives.

When public authorities introduce new database or asset management systems,
consideration should be given to the introduction of new fields for the safety at-
tributes, even if there is currently no intention to collect that data. This WG will
maintain and actively provide to public authorities a current list of safety attributes
— this list must be maintained and agreed with in an appropriate manner through
consultation with the public authorities.

5.2 Phase 2: Quality assurance

Phase 2 is to define and implement guidelines and procedures to qualify the safety
attributes. Focus will be on testing the output of the public authorities. These tests will
be specified jointly by public authorities and map providers in Phase 2. In Phase 2 it
will also be determined whether these tests will be performed by a third party,
through self certification or by the map providers.
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Quality assurance of the information delivered will:

lead to an increased quality improvement of eSafety maps and cost reduction of
map production;

help public authorities improve their data output quality and their methods related
to the safety attributes collection, registration, maintenance, etc

with regard to liability issues, we refer to the Response 3 project

Deliverables - Proposed Recommendation for Phase 2:

1. The issue of quality assurance of data will be studied in more detail based on
experience and the outputs from other programmes, projects and initiatives.

2. The WG will evaluate the quality of data supplied and where it is not adequate will
suggest ways of improving the quality.

3. The public and private actors will evaluate how well this Recommendation is
working one year after full operation and make recommendations for
improvements, if needed, to the European Commission and then initiate Phase 3.

In order to be able to perform proper quality assurance through output testing a
certain degree of standardisation is necessary. This degree needs to be restricted to
the minimum in order to limit undesirable cost consequences for the public
authorities. It is therefore recommended to restrict standardisation to the
information that is transferred. Standardisation of the medium or the format with
which the information is transferred is left outside the scope of Phase 2 and will be
subject of Phase 3. Cost consequences of the chosen solution need to be considered
in Phase 2 which might lead to the installation of funding mechanisms for the public
authorities.

An example to elucidate this aspect is the following. (Note: This is a hypothetical
example to be improved in Phase 2). Within Phase 3, speed limit information will be
delivered containing the following (standard) components:

A value representing the speed limit
A unit in which the speed limit is expressed (e.g. km/h, mph)
A specification on which section of the road the speed limit applies
The type of speed limit (e.g. advisory speed, legal speed limit)
A specification of the following additional constraints:
a. Only valid in wet/rainy conditions
b. Time constrains. Please specify the constraint in free text
c. Because of specific reasons. Please specify in free text (e.g. noise
pollution)

aprwNE

Officially the WG will comply with the SpeedAlert specifications.

It will not be specified whether these information have to be delivered in an Excel
sheet on a CD, on a paper map or in any other format or on any other medium. The
public authority is free to make its own choice in this respect.
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5.3 Phase 3: Optimisation

Phase 3 will optimise the data transfer process based on the experience from Phase
1&2.

5.4 Ownership

The transfer of information does not include the transfer of the object(s) referred to in
the information. In other words, the transfer of information of a speed limit at a certain
location does not imply that the map provider now owns this information. With the
inclusion of the information in the commercial database added value and intellectual
property are created. This means that the information included in the database,
represents a certain value which is owned by the map provider and which can be
capitalized by selling the database. This does not mean that the supplier of the
information no longer has ownership of the information it supplied. The supplier
continues to have full freedom in exploiting the information in any way.

Safety attributes data, as described in this document provided by public authorities
and derived from a third-party map used by that authority, can be subject to
Intellectual Property Rights (IPR) related to that map. This is a complex issue,
currently subject to bilateral agreements between the map owner and the public
authorities.

As it is described in the benefits “section 2.3, if the public authority is willing to utilise
the map data for the purpose of delivering safety attributes, the IPR issue should be
addressed in a bilateral agreement between the map owner and the public authorities.
As such, the solution is not within the scope of this working group. However, efforts
need to be undertaken towards a framework solution facilitating a more efficient
approach.

22126



eSafety Forum Digital Maps Working Group

Recommendation

Time planning, meetings and activities

Preparation Working Group

Plenary Working Group

Kick off meeting — 18 April 2005

Prepare Final Document — 30 May in
Hanover

Invitation First Plenary — May 2005

Collect feedback — June/July 2005

First Plenary meeting — 1 July 2005

Discuss feedback and prepare Second
Plenary document — 9 September 2005

Invitation Second Plenary meeting

Second Plenary meeting — 30 September
2005

Discuss feedback and prepare final
recommendations document for High
Level Steering Committee meeting — 11
October 2005

Third Plenary meeting- 18 November 2005

High Level Steering Committee meeting, in
2006
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Annex | Shortlist of requirements for safety map attributes

Prelim.| Public ADAS FINRA NPRA SETRA AWV DfT County | RWS-AVV
Indus- |Authori-| Attribute Finland Norway France Belgium UK of Netherlands
try ties Jutland

Priority| Priority Denmark
Legal speed

1 High limit High High High High High High High

Medium [Traffic signs |Medium

2 — Low Low Medium Medium Medium Low Medium Medium
Lane informa- [Medium

3 Low tion Low Medium Low Low Low Medium Medium

4 Low Traffic lights  |Low Low Low Low Low Medium  [Medium

5 Low Crossings || ow Medium Low Low Low Medium Medium
Accident hot

6 High/Low |spots Low High No Low Low High High

7 Low Slope Low Low Low Low Low Low Low

8 Low Banking Low Low Low Low Low Low Low

This shortlist is based on MAPS&ADAS project, and will be used as guideline for deliverables of Phase 1.
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