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1 Summary

This document isafinal report on the specification of core European road data but there
might be changes when the EuroRoadS project approachesits end. Other deliverables and
work packages may effect on the final result. It might be needed to describe the functions and
rules more precisely.

This document includes a definition of referred road network and a specification of common
features (feature types, attribute types and attribute value domain). It also contains specified
generalization rules for the road network, geodetic reference system and rules for edge-
matching at nation and dataset boarders.

2 Introduction

2.1 The EuroRoadS project

EuroRoadS will lay the ground for a pan-European road data infrastructure built on identified
user requirements. It will be akey for opening up public sector road information, for
promoting public-private partnership and for establishment of important applications.

The main objective for the project isto build a platform for a European road data solution
through a specification framework. The framework will consist of specifications for data
content and data exchange. The European road information solution will be built and
maintained taking full advantage of national road data solutions as well as existing standards.
It will make national data available to the market in a harmonised, interoperable and quality
assured way.

Core European road data is characterised by having an infrastructural role by:
functioning as reference data, which means that other kinds of information can and
will be linked to the core data

being of interest for many different kinds of applications (and being a common
denominator and integrator between different data suppliers and product and service
providers)

containing information of specific interest for the public sector inits role to support
efficient transportation, traffic safety, to handle environmental and socia planning, etc

being a part of the European Spatial Data Infrastructure and thereby, for
example, being easily linked to other kinds of reference information, such as
geographical names, administrative units, and addresses

covering (the entire) Europe

having a structure that is stable over time (even if parts of the data content frequently
changes)

having specific interest for cross boarder (pan-European) applications.
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2.2 The handling of road data

The handling of road data can be described as a business refinement process with four steps
(sefigure 2.1). The EuroRoadS project will focus on step two, the ” Content provider”, but
will aso cover the other three stepsin order to guarantee that the specifications and technical
solutions being chosen for EuroRoadS will be efficient for the compilation of raw data as well
as for the following steps in the refinement process.

Focus for EuroRoadS
Road Data

B |
EuroRoadS _ |
7 content \>: Information X IL _______ >

Road Data

|
: Data X I > Content X > Information Y — Service Y

| d
e : /
: Data Y [ N Content Y

Data Content Information Service

provider > provider > provider > provider

Figure 2.1 Business and data refinement process

Figure 2.1 describes the business and data refinement process, where the end user of data and
servicesis placed to the far right in the figure. Different content providersideally shall be
viewed as keepers of data of acertain domain or possibly also competing providers of datafor
the same domain. EuroRoadS shall primarily focus on specifications for Content providers for
road data.

From a specification devel opment perspective, the business refinement chain can be viewed in
the opposite direction (from right to left). In the end, the service users are the ultimate owners
of requirements that propagate back al the way to the Data providers.

The business refinement view of EuroRoadS points out that:
End users will need services that make use of data from different domains.

Every Content provider can not (or very seldom) be the one and only provider of data
for acertain end user service.

EuroRoadS — will have to be very specific on the question of what part of the road
data domain is, and what is not.
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Here follows a more in depth description of each step in the information chain.

2.2.1 Data provider

Step onein the information chain includes data capture of different kinds of "raw” data, e.g.
existing databases with road networks, geocoded addresses, and information on road technical
descriptions, traffic regulations, administrative details, etc. Thiskind of information is
available from national mapping agencies, national road administrations, municipalities and
the private mapping industry.

2.2.2 Content provider

Step two is about production — or compilation — of basic data (reference data) needed for
many applications, such asintelligent transport systems, mobility management, traffic
management, road maintenance, traffic safety, environmental and society planning. This
compilation will make use of existing databases with road information, but it is also foreseen
that the specification for reference data will have an impact on the future structure of national
or regiona databases with road data.

2.2.3 Information provider

Step three includes data which are adjusted and ”wrapped up” in order to suit a specific
application, for example aroad map on a CD for a vehicle navigation system.

2.2.4 Service provider

Step four is about more advanced services with different kinds of functions, e.g. to develop a
fleet management system due to specific user requirements.

2.3 Baseline and results from WP6

By the end of this project, EuroRoadS will have developed a specification framework built on
identified user requirements and developed quality model. The project will also have taken
into account existing standards and solutions within the area. EuroRoadS will develop a
framework, prepared for a European standard (a profile based on 1SO 19 100 components).
The framework will consist of:

A road network information model that defines road network objects and a method
for how road related objects (attributes) can associate to the network. This common
and agreed structure can be the road data “language”’ of Europe, a harmonised and
unified view of how to describe adigital road network.

A definition of core European road data within the proposed structure. This will
point out abasic level of data content proposed to be the data set that in the future
might be provided to the European market. The European data set should be built on
national road database solutions. The future goal is not to establish a European road
database. The goal isto be able to, through national contributions of data, transform
dataand provide it to the market through a uniform data exchange. In many cases
existing data, mainly from the public sector (road administrations, mapping agencies,
municipalities etc.), will become easily available in thisway.
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A specification of a data exchange model and format together with a meta-data
catalogue, showing the characteristics of the accessible information. These
specifications can be adopted as the basis of an interface solution, supporting an easy
access to European road data defined as above. The data exchange model and format
will support exchange of complete data sets and just changes.

2.4 Deliverables from work package 6: Road data specification
framework

Report of preliminary findings and directions for the specification work

The aim of this document was to give recommendations and directions for the work in WP6,
especialy in the area of road data model, core road data and exchange formats. The
recommendations were based on user requirements, existing road data solutions in Europe and
standards within the area.

The number of the document is D6.1

Specification of Road Network Information model

The document will include a definition of the data structure of the road network, including
guality modelling, and a definition of levels of details and areference system (e.g. how to
reference objects to the road network).

The document includes a definition of the data structure of the road network, including quality
modelling, and a definition of levels of details and areference system (e.g. how to reference
objects to the road network).

The number of the document is D6.3

Specification of core European road data (this document)

The document will include a definition of referred road network and specification of common
features (feature types, attribute types and attribute values). It also should contain specified
quality levelsfor the content, generalisation rules for the road network, geodetic reference
system to be used and rules for edge-matching at nation boarders.

The number of the document is.5

Specification of road network exchange model and Specification of road
network exchange format

These two documents will describe the exchange model respective the exchange format.

Data exchange should be specified as aroad network exchange model (corresponding to the
information model), and aroad data exchange format that can communicate road data (both
the whole data set and incremental updates) structured as specified in the exchange model.

This interface also should contain a meta-data catal ogue showing the characteristics of the
accessible information.

The number of the “exchange model” document is D6.10
The number of the “exchange format” document is D6.11
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Meta-data catalogue

This deliverableis pointed out in the EuroRoadS project specification but not specified in
detail. WP6 suggests that the document will be structured as follows: First existing metadata
specifications will be investigated. Therefore standards like FGDC, 1SO 19110, 1SO 19115,
GDF as well as catalogues from EuroRoadS partners will be investigated.

Based on this comparison of existing standards and on the road network (document described
in chapter 0) and core road data (document described in chapter 0) a core metadata
specification will be developed. Thiswill include the description as well as the modelling of
the metadata elementsin UML. The specification will also define the structure for afeature
catalogue (which can be viewed as part of the metadata model). The structure of the feature
catalogue will be based on SO 19110 — Feature Catal oguing Methodology or a profile
thereof. The actual EuroRoadS feature catalogue (where all EuroRoadS features and attributes
are catalogued) will be a part of the Road Network Information model (see 0) or perhaps the
data content specification (see 0). There will also be a part in the road network exchange
format (0) which will enable the exchange of metadata, including quality data and the feature
catalogue. Furthermore the main results will be concluded and an outlook will be given.

The number of the document is D6.8

Terminology catalogue

The terminology catalogue will include definitions of road data related terms used in the
EuroRoadS project.

The number of the document is D6.12
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3 Terms, definitions and abbreviated terms

TERM

DEFINITION

conditional road
data

core road data needed for a specific application area

EXAMPLE: data needed for navigation

core road data

basic level of data supplied by the EuroRoadS exchange format
NOTE 1. coreroad data can be mandatory, optional or conditional

NOTE 2: “ core European road data” and “ core data” are used as
synonyms in EuroRoadS

dataset data extracted from a more compl ete content database, representing a
particular part and state of the database
NOTE: typically put into a physical storage format. Used for transfer along
the Information chain.
ferry link road network link that represents a vehicle transport facility, which uses a
prescribed mode of transport
NOTE: analogousto Ferry connection in GDF.
mandatory road core road data that must be supplied by the EuroRoadS exchange format
data regardless of application to be supported
EXAMPLE: geometry, Universal Unique Identifier
manoeuvre type of an expression that is a sequence of turn expressions

EXAMPLE: possible sequence of turnsto fulfil another prohibited turn.

optional road data

core road data that can be supplied by the EuroRoadS exchange format
regardless of application to be supported

EXAMPLE: address, border node information

point expression

type of an expression that shows that afeatureis valid on a spot on aroad
link, ferry link or road route

EXAMPLE: traffic sign

road

open way prepared and maintained for vehicular use

NOTE 1: aroad starts and ends at an inter section and contains road
elements.

NOTEZ2: roads for bicycle and tractor use are not classified as roads for
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TERM DEFINITION

vehicular use, but can be included in the road network if they are classified
with the attribute FormofWay.

road attribute

part of the road network model, that represents a characteristic of an
element in the road network that is lifetime dependant on the element it
characterizes. The road attribute is only identifiable through the road
network element to which it belongs

NOTE: All road attributes can be equally represented as road features with
a proper expression defining their location relative to the road network.
Some road features (which concern more than one element) such as an
excluded manoeuvr e can not be represented as a road attribute. Examples
of things that can be equally represented as road attributes or road
features are Speed limit, Road width, Number of lanes etc.

road feature

part of the road network model that represents an abstraction of real world
phenomenathat are uniquely identifiable, has a set of characteristics, an
independent lifetime and belongs to or isrelated to aroad network

road link

road network link dedicated for the use of vehicles, where the physical
(form of way) and functional classifications (functional road class) are
homogeneous.

NOTE: analogousto Road element in GDF.

road network

virtual representation of a physical road network, that is a collection of road
network elements defining the location and optional connectivity of roads
and together forming a 1-dimensional graph

NOTE: in EuroRoadSthe road network also has the role of being a kind of
reference system where other data in a uniform manner can be related to
locations in the network by reference elements in the network, thus
indirectly have a location relative to the earth.

road network link

road network element, that represents alinear section in the road network
with a defined beginning and end that has no branches or gaps

Note: In EuroRoadS a road network link can be spatially represented
either topologically or geometrically. In case of a topological
representation the road network link is represented by a topological edge
that always starts and ends at the location of a road node. In case of a
geometric representation the road network link is represented by a curve.

road node

road network element or expression type, that represents a significant
position in the road network that, if it exists, always occurs at beginnings or
endings of aroad network link

NOTE 1: in aroad network a road node represents a physical road
crossing, an end at the road or when an attribute changesiits value




EuroRoadS

Deliverable D6.5 Date Status Version Page

WP 6 17/10/2006  Final 2.0 13 [69]

TERM DEFINITION
(* pseudo-node™ ).
NOTE 2: if atopological representation of the network is used the road
nodeis either a topological connection between two or more road network
links or the termination of a road network link. If a geometric
representation of the network is used road nodes are represented by points
or alternatively another geometric shape.
NOTE 3: analogous to Junction in GDF.

road route part of the road network model, that covers the road network for aroad
feature which has its extent over more than one road network link and is
stable over time, even if road network links change
NOTE: aroad routeisan optional part of the road network model

route road feature which represents a continuous path in the network, possibly
spanning more than one road network links, without any branches. The
route has a defined beginning and end and every position on the routeis
identifiable with one single parameter such as length
Note: Arouteis especially suitable for defining stable linear referencing
entities.

turn manoeuvre with only one combination of road links and road node

UUID road attribute, that describes a universaly unique identifier

validity (of a description of the timeframe, in which aroad can be used.

road)
NOTE: the validity of aroad is defined by a start date (i.e. whentheroad is
opened for traffic) and eventually an end date (when the road no longer is
open for traffic)

validity (of an description of the timeframe in which an road attribute or road feature isin

attribute or force

feature)
NOTE: The validity of an attribute or a feature is defined by a start date
and eventually an end date.

vehicle motorised or pedal driven conveyance on ground freely manoeuvred by a

person

4 Road Network

A road network consists of connected roads. Other accompanied vehicle transport facilities
are also included to complete the network. A road in EuroRoadS specification is alinear
section of the earth which is designed for or the result of vehicular movement.
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According to the EuroRoadS findings the roads in a network shall be represented as centre
lines. The centre lines in anetwork can be used for routing and other network analysis. Grade
crossings (where it is possible to do a choice of road) are to be represented as nodes if the
topological option is chosen. Road node are represented where road links begin or end, see
figure 3.1

Roadside /

Centreline

Figure3.1 The road represented as a centre line. A level crossing and a road end are represented with a
node.

A plain form of aroad network consists of road links which are spatially represented by
geometry defining the centre line of the road. A road link starts and ends either where the road
starts or ends or in crossings at the same level. It is allowed to break road links also at
flyovers, see figure 3.3 B and where attributes change value. Road nodes (geometrically
represented by a point and optionally a surface) can be added at crossings where information
about the crossing is provided. When the road network is represented like this, all topological
information has to be derived from geometry, i.e. no explicit topological information is
provided. See figure 3.2 for an example of a geometrical representation of aroad network.

Road Link

Figure 3.2 Example of a road network spatially represented by geometry.

It is however recommended that the supplier of the network do supply nodes, to which the
providers can attach their information to the road network, later in the information chain.

On some occasions it will be necessary to generalize e.g. road links or intersections. In that
matter, generalization rules are described, see chapter 8.

To make the network complete it is necessary to add some information. There are mandatory
attributes which is essential to describe the road elements. They are Geometry, Unique
identifier, Functional road class, Form of way/node/ferry and Road link/Road node/Ferry link
level. The geometry can be complemented with topology.

Grade separated crossings can be described in different ways. As road elements without node
(omission of anode implies no crossing in the same level), see figure 3.3 A. It can be
complemented with different point features e.g. grade separated crossing with the
complementary attribute upper/lower, see figure 3.3 B. The separated crossing can also been
described with the coordinate points height value at each link. In the geometrical option, two
links crossing each other without being cut in their intersection implies no crossing in the
same level, seefigure 3.3 C.
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Figure 3.3 Example A is a network only with nodes at level crossings and example B a planar network with

a nodein the crossing. This node will be complemented with the information separated crossing.

4.1 Network components

The Road network model uses a number of components and terms to describe the real world
road network. Below they are listed with their definition:

Ferry link

Definition A road network link which is avehicle transport facility which uses a
prescribed mode of transport. [Analogous to Ferry connection in GDF].

Road networ k

Definition A collection of road network el ements defining the location and optiona
connectivity of roads and together forming a 1 dimensional graph.

NOTE: in EuroRoadS, the road network also has the role of being akind of
reference system where other datain a uniform manner can be related to
locations in the network by referencing elements in the network, thus
indirectly have alocation relative to the earth

Road network e ement

Definition An element in the road network..

NOTE: in EuroRoadS, network elements are road nodes, ferry links, road
links and complex road network elements.

Road network link

Definition A linear section in the road network with a defined beginning and end that
has no branches or gaps.

Note: In EuroRoadS aroad network link can be spatially represented either
topologically or geometrically. In case of atopological representation the
road network link is represented by atopological edge that always starts
and ends at the location of aroad node. In case of ageometric
representation the road network link is represented by a curve

Road node

Definition A significant position in the road network that, if it exists, always occurs at
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beginnings or endings of aroad network links

Note: If atopological representation of the network is used the road node is
either atopologica connection between two or more road network links or
the termination of aroad network link. If a geometric representation of the
network is used road nodes are represented by points or aternatively
another geometric shape. [Analogous to Junction in GDF]

Road link

Definition road network link directly usable for vehicles
Note: Represents a road section in aroad network between two extremities
(nodes) such as aroad crossing or end of aroad or change of directly
attached attribute.

Road route

Definition road feature which represents a continuous path in the network, possibly

spanning more than one road network links, without any branches. The
route has a defined beginning and end and every position on the routeis
identifiable with one single parameter such as length

Note: A routeis especially suitable for defining stable linear referencing
entities

4.2 Spatial properties of road elements.

As stated earlier, the fundamental elements of the Road network shall in EuroRoadS have a
gpatia representation. To comply with as well existing road network implementations as
GDF, the Road network in EuroRoadS allows for either a geometric or atopological
representation.

4.2.1 Geometry

Geometry provides the means for the quantitative description, by means of coordinates and
mathematical functions, of the spatial characteristics of features, including dimension,
position, size, shape, and orientation. The mathematical functions used for describing the
geometry of an object depend on the type of coordinate reference system used to define the
gpatia position. Geometry isthe only aspect of geographic information that changes when the
information is transformed from one geodetic reference system or coordinate system to
another.

Geometry in EuroRoadS is used to define the above spatia characteristics for road network
elements and other road features.

The EuroRoadS profile of 1SO 19107 allows for the representation of up to 1,5 d objects
(surface represented with its boundary) in a 3d coordinate space

The geometry can be represented by

planar coordinates
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planar and height coordinates

The coordinates are to be represented in a geodetic reference system according to the Inspire
recommendations in chapter 9: Use ETRS89 as geodetic datum and to express and store
positions, as far as possible, in ellipsoidal geographical coordinates, with the underlying
GRS80 €lipsoid (ETRS89). To further use EVRF2000 for expressing normal heights.

4.2.1.1 Positional accuracy for geometry

Positional accuracy can be stored with pointers to each object or as the average positional
accuracy for the road network. It can be stored as the method of measurement or as the
accuracy as an external or internal value in metadata.

4.2.2 Topology

Geometrical or spatial properties of geometric forms that remains invariant when the forms
are deformed or transformed by bending, stretching or shrinking. Among the topological
properties of concern in GIS are connectivity, order and neighbourhood rel ationships between
objects.

Topology deals with the characteristics of geometric figures that remain invariant if the space
is deformed elastically and continuously — for example, when geographic datais transformed
from one coordinate system to another. Within the context of geographic information,
topology is commonly used to describe the connectivity of an n-dimensional graph, a property
that isinvariant under continuous transformation of the graph.

Within EuroRoadS, topology may be used to explicitly describe the connectivity of the 1-
dimensional road network graph using the concepts of edges and nodes. It is optiona in
EuroRoadS to use topology. When topology is used, the topological primitives must be
realized by geometric primitives.

The road elements have to be of the same generalization level. Nodes in the basic network
level have to be connected by links in the basic network level. Nodes in the road level have to
be connected by linksin the road level and so on.

A link must have a spatial representation of either geometric or topological type. Both at the
same time are not allowed. Note that atopological representation in EuroRoadS must have a
geometric realization. This means that atopological representation aso indirectly contains
geometry.

Both ER_Node and
ER_RoadNode

‘ ER_RoadLink

Figure3.3 Both topological and geometrical representation of a road network
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4.3 Road network level

The road network can be divided into a couple of generalization levels. The levels have to be
separated in most of the existing systems today. EuroRoadS only handle with the basic
network level described with itsreal geometry, only generalized at junctions where the
incoming roads only are separated the last meters, see chapter 8. The basic network level
corresponds to GDF level 1. Roundabout, interchange and other aggregated ways uses the
complex road element described in deliverable 6.3

Road links .
Road link

|

Junction, a node

! Intersection, a
or cut links

node or cut links

> p G O
Basic network level Road level
Figure3.4 Two examples of how to describe traffic interchange (junction), the first with the basic network
level and the second with the road level.
4.4 Validity

The concept of validity in EuroRoadS is an optional property that adds atemporal dimension
to the features where it has been applied. Databases which do not use validity reflect a
snapshot of the real world. For instance, a piece of road that has been taken into serviceis
added as anew feature to the database and a piece of road that was taken out of serviceis
deleted from the database. A variant isto have possibility to store a planned road with the
opening date but not save a closed road.

Validity reflects the time period during which the feature isin service (=part of the road
network). Except in the above variant, this means that a database which handles validity will
never delete features that existed in the real world. When aroad segment is taken out of
service, the corresponding database feature is not deleted. Instead the validity period of the
feature is updated to reflect the new state. The only time afeatureis completetely deleted is
when it never existed in thefirst place.

When features are updated, one has to know whether the update reflects areal world change
or if the update occurs because the database representation was wrong. The first case (real
world change) has to be reflected with validity and the second case (correction of the
database) has nothing to do with validity.

The following examples describe the validity concept:
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Event Reflected in the dataset as

A new piece of road is taken into service A new featureis created where validity. begin

IS set to the date when road was brought into
service and validity. end is unset.

A piece of road is taken out of service The feature is updated with validity. end set
to the date when road was brought out of
service and validity. begin is unchanged.

A piece of road has changed (for examplea | Theorigina featureis split into the parts till
curve has been straightened). valid and the part which was replaced. The
replaced part will have its validity. end set to
the date when the part was taken out of
service. A new feature will be created which
represents the new piece of road (which
replaced the straightened curve) that has
validity. begin set to the same as validity. end
mentioned above.

Note that the concept of validity represents the period for which some real world road
phenomenon isin service (=belongs to the road network). This shall not be confused with
some other situations when temporal attributes are being used.

An example of use of temporal attributes which can easily be confused with validity is aroad
segment that normally has an allowed maximum speed of 50 km/h except for schooldays
between 07.00-16.00 when the maximum allowed speed is 30 km/h. The * school days between
07.00-16.00" is a separate temporal attribute described specifically for Speed limits and shall
not be confused for validity. Validity in this case reflects the existence of such arestriction
(=the date when the restriction “was taken into service”)

5 Core features and attributes

According to the EuroRoadS findings information about roads can be stored either as features
or attributes. Storing the information as features means using separate information bearing
objects positioned using references to nodes, links, parts of links, turns and manoeuvresin the
network without affecting the segmentation of the network. Storing the information as
attributes means attaching the information directly to the nodes and links, thus affecting the
segmentation of the network. This chapter is a guide on of how to declare features and
attributes, and how to attach them to the road network.

These two ways of handling attributes are not indicating any semantic difference. It is merely
two different existing ways of handling the attribution of the road network elements.

The principal difference between the two options is described in the figures below. The two
figures describe the same real situation and the data in the two cases carry the same semantic
information, but there are differences in the data representations.
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ER_RoadLink ER_RoadLink ER_RoadLink

Id=1 Id=2 Id=3
Attributes= Attributes= Attributes=

{SpeedLimit=50,
RoadWidth=13}

{SpeedLimit=70,
RoadWidth=13}

Figure4.1 Three Road links with directly attached attributes.

SpeedLimitFeature
Id =333

Speed limit = 50
From=0, To=0,25

SpeedLimitFeature
Id =444

Speed limit =70
From=0,25, To=1

{SpeedLimit=70,Roa
dWidth=7,5}

O

RoadElement

ld=1

RoadWidthfeature

d= RoadWidthFeature
i = Id = 222
A = 28 Width = 7,5

From=0, To=0,75 From=0,75, To=1

Figure4.2 One Road link with related attributes that use linear referencing expressions

The EuroRoadS project has conducted business cases and market analysis to examine which
features and attributes to be included in the EuroRoadS specification. For detailed information
and description of features, attributes and their values, see annex A.

The definitions of feature and attributes are ambiguous. The main definition of afeatureis“A
real world phenomenon” but if this real world phenomenon is considered as a property of
another feature it is called attribute or attribute value. This document will not take position in
this question.

5.1 Mandatory attributes

According to the EuroRoadS findings mandatory attributes are to be stored on the road
network. The mandatory attributes represent the required information of the roads, and form
the basis for how other features and attributes should be stored.

Road elementsin aroad network delivered according to the EuroRoadS specification must
include the following attributes.

Universal Unigue Identifier - UUID [1SO 19118, 1SO 11578]
For road links also the attributes:

Geometry or topology with a geometric realization

Functional road class, traffic importance
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Form of way, road type.
For ferry links a'so the attributes:

Form of ferry
For nodes a so the attributes:

Form of node

The UUID (Universal Unique Identifier) is proposed to be used as object identifier in the
EuroRoadS specification. The UUID helps each content-provider to keep track of ID"s for
links, nodes and other features within their systems. It isimportant that nodes, links and
features have unique identifiers and are stable over time, since they represent alinear
reference referencing system. Therefore, it is proposed that UUID is mandatory information.

Many features attached to the road network in the information chain demand a stable network
as a stable reference system.

5.2 Optional features and attributes

As a complement to the mandatory attributes, there are optional features and attributes
attached to the network. This means, that the features and attributes are defined as optional in
the EuroRoadS specification. If used, the optional features and attributes must be described in
accordance with the feature catalogue in Annex A.

If the method of network referencing is used the attributes (encapsulated in features related to
the road network) can be delivered separately. In this case the features and attributes require
references to elements in an existing network.

The following features and attributes are examples of what can be specified as optional in the

EuroRoadS specification.

Address

Access

Border Node Information

Direction of Flow

Excluded Manoeuvre

Grade separated crossing

Mountain pass

Number of lanes

Junction number and name

Obstruction

Restrictions for vehicles
- Maximum height alowed
- Maximum length alowed
- Maximum total weight allowed
- Maximum weight per axel alowed
- Maximum width allowed

Road length

Road name

Road number

Road surface

Road width

Seasonal restriction (closed period)
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Service

Speed Limit

Street name

Structure (Bridge, Tunnel, Viaduct, Retaining wall.)
Steep gradient

5.3 Conditional features and attributes

The road number is one of the conditional feature or attributes. If aroad has a number it
schould be delivered. Optional features can have conditional attributes. Its means that the
feature has no purpose/are useless without the attribute and its value.

5.4 Supplier defined features and attributes

Apart from the mandatory and optional features and attributes, thereis a possibility to define
new features and attributes, which are not described within the EuroRoadS specification. If
new features and attributes are defined they are recommended to be described in accordance
with the feature catalogue in Annex A. See also deliverable 6.3 for atechnical description.

6 How to attach features and attributes to the
road

For the same road characteristic (for example speed limit) there are two possible
representations in EuroRoadS. The first and simplest representation is to use an attribute
representation of the characteristic and attach instances of that attribute directly to road
network elements.

The second possible representation is to use a feature representation where the characteristic
is represented as a separate feature with a unique identity and alocation relative to the road
network.

There is no semantic difference in these two representations. The differences concern the
implementation level.

The EuroRoadS specification will define the meansto use both representations for every road
characteristic possible. One example of thisis*speed limit” which will occur in both aroad
attribute and road feature version.

Some data related to the road network which involve several elementsin the network or in
situations where identity of the related feature is of a particular importance will only be
defined as road features (i.e. using the second mechanism). One example of thisisaturn
restriction which will have to be defined as aroad feature.

6.1 Using attributes to attach information to the road network

Every road element has the ability to contain a number of attributes. This means that any class
derived from ER_RoadAttribute (see D6.3) can be attached to any road element
(ER_RoadnetElement) with certain restrictions.

Thisis amechanism of attaching data to the road network which requires the network to be
segmented in such away that all network elements are homogeneous considering all
attributes. The attributes are only identifiable, transmittable and updateable together with the
network element and not separately.
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6.2 Using expressions to attach information to the road
network.

6.2.1 Segment expression

The segment expression represents a part of alinear element (Road link or Road Route), and
is defined by afrom- and to-measure. Additionally, the segment expression can optionally
define the following:

Direction

Lateral position

Height position

Vertical offset

Offset expression from- and to-position

The segment Road expression can be used for data related to sub segments of linear elements
in the road network, such as speed limit. Seefigure 5.1.

Feature: ER_SpeedLimitTimeversion

Vaue: 30

Unit: km/h

areaCondition: ER_NearSchool
speedLimitSource: ER_FixedSpeedFixedSign

20
/\ Measure: 0,90

Measure:0,10
30

Node A
8-17

Measure:0,00 —3

\ Link direction

Feature: ER_SpeedLimitTimeversion
Vaue: 50

Unit: km/h  > Measure:1,00

Source: ER_FixedSpeedFixedSign

Method: Relativel_ength Node B

Figure5.1 The feature ER_SpeedLimit is attached to the road with the linear referencing method Segment
expression.
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6.2.2 Node expression

The node expression represents a location of afeature in anode. An example of node
expressions is the location of border node info. Additionally, the node expression can
optionally define the following:

Height position
Vertical offset

ER_NeighbourBorderNodelnfo
borderNodeType: ER_BorderNodeType=ER_NationalBorder
neighbourDatasetld: NOR_F434B67E-62...

\

Association to the node
FA34B67E-62...

Node F434B67E-62... l\ Node A30B7459-9C...
\
\

Figure5.2 The feature type ER_Border Nodel nfo represents a continuation of the road on the other side of
the border. The feature is described by a node expression, which is attached to the node.

6.2.3 Point expression

The point expression represents a location in areference system, which is connected to a point
on alinear element. An example of point expressions is an address that is connected to the
road link (see figure 5.3).

Feature: AddresspointTimeVersion
streetName:Kings Road

p—
Link direction

streetNumber:4
/ postal Code: 80645
Measure: 0,05

ER_L ateralPosition: Right

Method:Relativel ength

Figure5.3 A feature, Address, is described by itslocation connected to the link. The position of the point is
measured from the start node along the link.

6.2.4 Turn expression

The turn expression represents a mechanism for traversing a network in anode. The expression is
connected to a node, and describes aturn at the node by a specific from-element for entering the node,
and a specific to-element for leaving the node. An example of aturn expression is the description of a
prohibited turn in ajunction (see figure 5.4).
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Observethat al possible turns are represented in the road network and that the turn expression is used
as an attribute of afeature that relatesto a specific turn.

Link C

Feature: ER_ExcludedManouevreFeature
concernsVehicleER_AllVehicle
location:ER_Manouevreexpression

Node: 1
_ Fromlink: A
Link A Tolink: B
Figure5.4 Example of a turn expression to describe that it is prohibited turn to left to link B, fromlink A,

at node 1.

6.2.5 Manoeuvre expression

A manoeuvre expression represents a sequence of turn expressions in a network system. The
first turn expression, ends on the element which constitutes the start of the next turn. An
example of manoeuvre expressions is a sequence of turns for a manoeuvre restriction (see

figure 5.5).
A Turnl:
Node: Node 2
> Fromlink: Link E
Tolink: Link D
2
< ——o
Manoeuvre:
> D c < —Turn| —
& ® > Turnll
1 B Turn ll:
A _»|{Node: Node 1
Fromlink: Link D
v Tolink: Link B
Figure5.5 Example of a manoeuvre restriction which describes the prohibition of making a U-turn. Note

that the turn 1 and 2 are allowed separately.

7 General rules for expression
7.1 Start and end

If the expression represents a segment of alinear system, it is defined by a from- and to-
position. This means that the positions, which specify the beginning and the end of the
segment, must be registered.
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7.2 Direction

The attribute Direction is used to describe that a segment expression only is valid for one
direction of theroad. Thisimplies that the feature is valid only for one direction of the road.

The attribute is optional, and if left out means that the expression is direction independent. A
field of application for the attribute Direction is speed limit (seefigure 6.1).

_ C - 50 kmth - D - 70 kmfh E - 90 kmih
A - 50 kmih B - 90 kmih
\\ Link diraction > _,/
Figure6.1 When the attribute Direction is used it is essential that the expression has a clear directionin

relation to the link.

7.3 Position

Features can be placed at the side of the road or below and above. To describe this position
the attribute Lateral position or Height position is used. For some features the vertical distance
isof interest. The value domains for these attributes are shown in table 6.1. Examples are road
furniture or a game preserve.

Attribute
Height position The vertical position of afeature
Vauedomain | - above
- below
-on
Lateral position The side position of afeature
Vauedomain | - left
- right
- both sides
- middle
- crossing
Vertical distance A measure perpendicular to the road.
Vauedoman | Integer
Unit - meter
- feet
Offset expression A lateral measure and an offset reference
Vauedomain | -centreline
- edge of travel
-...5ee D6.3

Table 6.1 Value domains for Height position and Lateral position
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7.4 Overlapping expression for features of the same type

Overlapping expression implies that afeature can have more than one attribute, of the same
type, at the same segment of the linear element. An example of thisis when the feature Road
name occurs more than one time at the same segment of aroad link. If aroad segment has
two, or more, names registered at the same segment, it is represented by one segment
expression per feature.

If point- or node expressions are overlapping, it implies that the expressions have identical
positions.

7.5 Expression on an entire link

A feature with an expression on an entire link indicates that the attribute has the same value
on the whole link. Some attributes are stored as attributes directly on the link.

8 General rules for attributes

8.1 Mandatory attributes for features

Most features have at least one mandatory attribute other than UUID. Thisimpliesthat a
value must be registered for the attribute. The purpose of mandatory attributes is to avoid the
risk of registering afeature only represented by its position and its type. The mandatory
attributes are the minimum of information necessary for use of the road network content.

For example, it is of no valueto register the optional feature Road name, if the name of the
road is not registered. Though, it is essential to register the mandatory attributes Form of way
and Functional road class even if they are without aregistered value. In those cases, the value
Unknown is to be used.

8.2 Unknown value

The Unknown value attribution means that the feature has avalue but it is not measured. It is
important to recognise the difference between registering the value Unknown and registering
nothing. If an attribute is registered as Unknown, it indicates that the attribute has been
considered.

8.3 Null or No value

The“Null or No value” attribution means that the attribute is not normalized to a feature and
doesn’'t define it even if this attribute is listed among the set of attributes determining the
feature. Null or No value is entered for attribute when it islogically impossible for afeature to
have this certain attribute.

8.4 Not applicable

The “Not applicable” valueis used in the case when the attribute information doesn’t really
exist for that specified feature

8.5 Unpopulated

The attribute value exists, but due to policy consideration it cannot be given
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9 Generalization rules

The generalization rules for the geometry representation of the road network are used to
simplify the representation of the road network. For example, avery short link may not bring
any valuable information to a network. The EuroRoadS generalization rules described in this
document allows data providers to assign limits for their own generalization rules, these
values are to be stored in metadata.

For example, adual carriageway can be represented by either two centrelines (one in each
direction of the carriageway) or by a common centreline representing both carriage ways, this
will be noticed with the valuesin road link type

9.1 Mandatory Generalization rules

According to EuroRoadS findings mandatory generalization rules applies to nodes. In the
topological option, nodes shall be placed at the following junctions in the road network, in the
geometrical option, road links should be cut at the following junctions:

road crossings in the same level

///
/)

Figure 8.1 Road network represented by centrelines with nodes at the junctions.

road ends
ferry lines end points.

9.2 Optional Generalization rules

According to EuroRoadS findings there are a number of optional generalization rules. The
basis for optional generalization rulesis the non representation of short links, see the
following examples. Other generalization method should be stored as metadata.

9.2.1 “Displaced” four way junctions

If the distance between the intersections of the road centrelines, in afour way junction, isless
than X meter (“displaced junction”), the intersections should be generalized and represented
asone node, sefigure 8.2 A. If the distance between the intersections of the road centrelinesis
bigger than X m, the intersections should be represented as separate nodes.

In GDF thereis arule depending on if the side of the road overlaps or not, se figure 9.2 B.
These generalization rules gives the same results for smaller roads but differ when the road
width are wide.

The generalization method should be stored as metadata. In the first case, the distance X
should be stored as metadata. The EuroRoadS specification recommends X=5 meter.
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Figure8.2 Aand B Example of “ displaced” junctions.

9.2.2 Dividers of junctions

Dividers of junctions can be physical or non physical. A physical divider implies a permanent
obstacle or barrier e.g. traffic island or rail. A non physical divider implies a crossable legal
divider e.g. asolid line.

If aphysical divider fulfil one of the following criteria s the divider should be generalized and
represented as one node:

the length of the divider islessthan Y meter or the width isless than X meter

the length of the divider islessthan Y meter and divides carriageways in the same
direction.

the width of the divider islessthan Z meter
If this does not apply, road links shall be represented by their true geometry.

Thedistances X, Y and Z shall be stored as metadata. The EuroRoadS specification
recommends
X=10 meters and Y =25 meter Z=? meter.

T Yﬂ

Figure 8.3. Interpretation of generalization rules for dividers.
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9.2.3 Dividers of carriageways

Dividers of carriageways can be physical or non physical. A physical divider impliesa
permanent obstacle or barrier e.g. rail. A non physical divider implies a crossable legal divider
e.g. asolid line.

Carriageways separated by physical dividers shall be registered as separate links. This applies
to the following three cases:

carriageways of motorways, and freeways with physical dividers
carriageways physically separated between two nodes
carriageways physically separated with a divider with a minimum length of X meter.

The distance X for physically separated carriageways shall be stored in metadata. The
EuroRoadS specification recommends X=200 meter. In cases with interruptions in the
physical separation, it is recommended to keep continuity in the representation of the roads.

>Xm <Xm

Figure 8.4. One of the dividersis shorter than the minimum length (X m). To keep continuity of the link, the road
isrepresented as separated links all through the junction.

9.2.4 Roundabout

A roundabout should be represented by its true geometry if the diameter is more than X meter.
The attribute value Roundabout should be stored in the included links.

If the diameter islessthan X meter, the roundabout should be generalized and represented as
anode. The attribute value Roundabout should be stored on the node.

The diameter X shall be stored in metadata. EuroRoadS specification recommends a diameter
of 20 metres for the centre line.

If aroundabout is stored at an aggregated level (always represented as a node), this
information shall be stored in metadata.

The feature Roundabout should be stored as the attribute val ue Roundabout in the attribute
Form of node or Form of way depending on the generalization rules.
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FormOfWay — SingleCarriageway
— —  FormOfWay — Roundabout

@ FormOfNode — Roundabout

@ FormOfNode - Junction

Figure 8.5. Example of a roundabout with the limit of 20 meters for the centre line diameter, as a level for
generalization.

9.2.5 Enclosed traffic area

An enclosed traffic area should be represented with a centre line trough the area with end
nodes at its border. If there are more than two connected roads, a node has to be registered to
connect the links. A fictitious road link should be longer than X metres, otherwise the non-
fictitious road link should be extended till the node connecting the links. An enclosed traffic
area should be wider than Z meter. The value X and Z are to be stored in metadata

P >7Zm _ P <Zm
I L]
———e———0— — @ ——
|t >Xm | <Xm;

— FOrmOf\Way — SingleCarriageway

— — = FormOfWay — EnclosedTrafficArea
@ FormOfNode — EnclosedTrafficArea
@ FormOfNode - PseudoNode

Figure 9.6. In an enclosed traffic area, the road links arefictiousi.e. only representing a possible itinerary.

9.3 Generalization limits stored as metadata

How the generalization rules are used is to be stored as metadata. It can be numerical values
or values included in the value domains. This describes how the datais measured and
collected by the data supplier. Metadata should be further described in D 6.8

Examples of metadata

Featureand/or | Metadatainformation | Freetext and examples
attribute

Form of way Possible values: Thisisthe value domain used in NVDB:
A list of possible Motorway
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vaues Dua Carriageway
Single Carriageway
Roundabout
Pedestrian zone

National road Number of classes: 10 valuesin GDF and NVDB
class byte

Road node type | Possible values: - Nodes are used only in junctions
Aall'StOf possible - Pseudo nodes are used to split links where an
Vaues attribute change its value
Roundabout, Vaue: byte - Roundabouts with a centreline diameter less
minimum Unit:  meter than 20 meter are stored as a node with the
diameter ' feet attribute value roundabout. Larger roundabout is

stored with itsreal geometry

10 Geodetic reference system

It is proposed to adopt the recommendations on the Geodetic Reference system and
projections contained in the INSPIRE Reference Data and M etadata Position Paper.

The errors that can be derived from differences from the transformation processes of planar
coordinates are small in comparison to positional accuracy requirement for road elements. In
some countries (Bel gium approximately. 230 cm, the rest of Europe 0-50 cm), the height
coordinates have larger differences dependent on the used zero-level.

10.1 Geodetic Reference system and projections

INSPIRE has recognised that ETRS89 is the most appropriate geodetic datum to use within
Europe. It remains a need to accept the use of a European height reference for vertical
measurements (it is proposed by Inspire to use normal heights based on EVRF2000).

Vector data should be delivered in geographical coordinates based on ETRS89. Depending on
the type of application users will apply projections corresponding to their needs.

The INSPIRE Reference Data and M etadata Position Paper proposes three different
projections to be used in Europe (the countries are allowed to use other ETRS89 based
projections).

It isimportant that the parameters required to convert from the national reference system to
ETRS89 are provided.

The INSPIRE Reference Data and Metadata Position Paper recommends the following:
Use ETRS89 as geodetic datum and to express and store positions, as far as possible,
in ellipsoidal coordinates, with the underlying GRS80 ellipsoid (ETRS89). To further
use EVRF2000 for expressing orthometric heights.
Use ETRS89 Transverse Mercator coordinate reference systems (ETRS-TMzn), for
conformal pan-European mapping at scales larger than 1:500 000.
Every country will provide algorithms to convert coordinates from their national
coordinate reference system to ETRS89.
Every country will, aswell, provide the necessary conversion. [Inspire]
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Thereisalack of national systemsin the former Y ugoslavia and Greece, and in the non
European Union countries like Belarus and Russia. The other countriesin Europe can
transform coordinates to ETRS 89.

CTS
A
ETRS 89
‘Refinement
_______ B
v v
WGS 84 L ETRS
Recalculation of Ellipsoid: [EUREF 89] Stable
geodetic datum GRS 80 over time
\Refinement !
L | _______
v v
National reference National reference
system i.e. Sweref 99 system X

Figure 11.1. Example of a EuroRoadS reference system and relations to national reference system.

CTS Conventional Terrestrial System

ETRS European Terrestrial Reference System
GRS Geodetic Reference System

WGS World Geodetic System

EUREF European Reference System
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11 Rule for edge-matching at dataset

boarders

If aroad continuesin reality after the end of the dataset border, it has to be registered as an
attribute to the node. There are two kinds of dataset borders, one is administrative, national or
county border, and the other isthe end of a dataset. The second kind can aso be aferry
connection. If the corresponding node identification number is known it shall be stored. (See
Annex A, Feature catalogue for detailed description).

Road node Road node
Id="123" Id="abc”
Attributes= Attributes=

{ER_BorderNodeInfo
(ER_NationalBorderNodeType
,’'NOR”,"SWE”","abc”)}

{ER_BorderNodelnfo
(ER_NationalBorderNodeType
,"SWE","NOR”,"123")}

Figure 10.1 A Road node at border shall have a Road Attribute/Road Feature describing its connecting
neighbour Road Node.

11.1 EuroBoundaries

The EuroBoundaries vision and long term goal is to compile a multipurpose EuroBoundaries
Dataset, meant to be the “ definitive” description of the national boundaries of European
countries.

The EuroBoundaries project will aim at reconciling:
the administrative and legal definition of boundaries, based on Treaties,

and their precise geometric description expressed in ETRS89 coordinates of points and
lines.

Such a EuroBoundaries Dataset, is foreseen to be a critical tool for cross-border edge-
matching of (national) Reference Information, thus a significant contribution to European
interoperability, for EuroSpec and INSPIRE. [www.eurogeographics.org]

Until this project isfinished, the edge matching at national borders has to be solved, and in the
case of dataset borders the EuroRoadS concept will be used in the future.
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12 References
GDF 3.0 October 1995
GDF (ISO/FDIS 14825:2003) Final draft
ERM EuroRegionaMap, Product Specification 4.0
|EEE 802

INSPIRE - Map Projections for Europe [A. Annoni et a] (EuroGeographics) http://www.ec-
gis.org:8080/wecqis/docs/F2682/M A P%20PROJECTION S%20FOR%20EUROPE%20EUR
%2020120.PDF

SO 3166

1SO 8910

SO 11578
1SO 19103
SO 19109
1SO 19110
SO 19118

NV DB — Specifikation av innehall 4.1 (National Road Database of Sweden — specification of
content) Only in Swedish, some definitions translated to English

RADEF G-R-03
Speed aert
www.eurogeographics.org / EuroBoundaries (1 nov 2005)
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Annex A Feature catalogue

13 Feature Catalogue

The feature catal ogue describes two different ways to store information about roads. In the
UML-schemathere are two classes with nearly the same information, one to attach
information as attributes directly to the link and the other to attach information as expressions.
The most of the attribute values can be of the type “unknown” described in chapter 7.

FC FeatureCatalogue

name EuroRoadS Deliverable 6.5 Feature Catalogue
scope Specification for data content and data exchange of spatial information about roads and
streets

fieldOf Application Navigation
Road Maintenance

versionNumber 2.0
versionDate 04-01-2006
producer individualName Torsten Svéard

organisationName | EuroRoadS
Lantméteriet, National Land Survey of Sweden

contactInfo phone +4626633000

address 80182 Gavle, Sweden

electronicMailAddress | info@lm.se

onlineRescource WWWw.euroroads.org

functionalLanguage | UML -Unified Modelling Language
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13.1 Addresses

There are several waysto register addressesin Europe. In urban areas there are similar ways, but in rural areas
there are some differences. There are two main solutions, one is an own object (the address which connect a
place with the road e.g. a house) and the other is without connection to an object, only an attribute to aroad link.
There are also differences between official addresses stated by authority and the postal address commonly used
by private persons. Therefore the both alternative are included in EuroRoadS

The ICC attribute contains the two character country code according to SO 3166. The SHN code corresponds to
the administrative unit’s national code. The SHN attribute indicates the administrative unit to which the area
belongs and isa strictly hierarchical built identifier (according to the number of levels of the administrative
hierarchy of the country) for all administrative units.

«Abstract» «Abstract»
ER_ ER_
ER_
+validity[0. ] TM_Period
+ 0. ]
ER_ ER_ ) X oy
+ 10.°] LT [0.7]
+ [0.°] - + [0.°]
+ [0.°] + [0.°]
+ l0.- + 0.1 ER
+ [0.°]1 ER_ +location["] ER_
+ [0.°] ER_
N 0.1 ER_
+ [0.°] +sabeCode[" ]
typeName ER_AddresspointTimeVersion
definition address decided by authority stored as a point feature
isAbstract False
optional attribute TM_Period validity period for the version, excluded value indicates
validity unrestricted validity
optional attribute CharacterString road or street name
streetName
optional attribute CharacterString road or street number
street Number
optional attribute CharacterString ZIP or other postal code
postalCode
optional attribute CharacterString name of the postal area
postalAddress
optional attribute CharacterString name of village, yard
alternativeAddress
optional attribute CharacterString real estate or property code or name
rea EstateCode
optional attribute ER_SabeCode code of the administrative area coming from the ICC+SHN
administrativeCode attributes from SABE.
mandatory attribute ER_PointExpression.
location
Comment Point expression in an exact address form.

typeName ER_Addressrange
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definition address decided by authority stored asfirst and last address on each side of the street
or road

isAbstract False

optional attribute
firstAddressL eft

CharacterString

first address on the left side of the street or road in the same
direction asthe link

optional attribute
firstAddressRight

CharacterString

first address on the right side of the street or road in the same
direction as the link

optional attribute

CharacterString

|ast address on the left side of the street or road in the same

lastAddressL eft direction as the link

optional attribute CharacterString | last address on the right side of the street or road in the same
lastAddressRight direction as the link

optional attribute ER_SabeCode the code of the administrative arealeft from the road link.
leftAdministrativeCode Coming from the ICC+SHN attributes from SABE

optional attribute ER_SabeCode the code of the administrative arearight from the road link.

rightAdministrativeCode

Coming from the ICC+SHN attributes from SABE

optional attribute

CharacterString

the postal code of the area left from the road link.

leftPostal Code
optional attribute CharacterString | the postal code of the arearight from the road link.
rightPostal Code

13.2 Access

Accessis an attribute used to complement or as a substitute for arestriction. Can be
complemented with the type of ER_Obstruction

'ER

ER_

i

T,

ER_

ER_Access

ER_

+validity[0. ] . TV _Period

+access[C. "] ER_

+access[ ] ER_Access

+location|"]: ER_

ER_
+ER_Free
+ER_Forbidder
+ER_
+ER_Toll
typeName ER_Access
definition indicates if the vehicles have right to use aroad or street
isAbstract False
optional attribute ER_Accessibility | avehiclesright to use a definite road element
access
typeName ER_AccessTimeVersion
definition indicates if the vehicles have right to use aroad or street
isAbstract False
optional attribute TM_Period validity period for the version, excluded value indicates unrestricted
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validity validity

mandatory attribute | ER_Access indicates if the vehicles have right to use aroad or street

access

mandatory attribute
location

ER_SegmentExpression

typeName ER_Accessihility

definition valuelist to ER_Access

isAbstract False

listed value the passage of vehiclesis free from any accessrestriction
ER Free

listed value passage are forbidden for vehicles

ER_Forbidden

listed value this value corresponds to the physical impossibility to accede to the road link, even for
ER Impossible priority vehicles (police, firemen...).

listed value the passage of vehiclesis submitted to payment in atoll
ER Toll

13.3 Border Node Information

The border node information are the connections between two datasets. The border node
information hel ps the application to merge two datasets to one virtual seemless dataset. The
neighbour dataset and the neighbour node identification is conditional.

«Abstract» «Abstract»
1ER_ ER_ ER_

Z% “ER_
+ER_
ER_ +ER_

+infc['] ER_
+location|["] ER_

«Abstract»

ER_

ER_Objectld

| n

|
ER_

ER +versionlc[0.."]

+ 'l ER.
+ 10.7]

¥

[0.] ER_Objectid

+alternatelc[0. " ]

typeName ER_BorderNodel nfo

definition an abstract base class for border node information
isAbstract True

typeName ER_NeighbourBorder Nodel nfo

definition describes how the node connects to another dataset
isAbstract False

mandatory attribute
borderNodeType

ER_BorderNodeType | indicates what type of border the node belongsto

optional attribute
neighbourDataset! d

CharacterString identity of the neighbouring dataset
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optional attribute ER_Objectld the identification number at the node in the neighbouring areaif it
neighbourld is known

typeName ER_EuroBoundariesBor der Nodel nfo

definition indicates that the border node is a EuroBoundary node

isAbstract False

mandatory attribute
euroBoundariesld

Character string | the identification at the node from the EuroBoundaries project

typeName ER_Border Nodel nfoFeature
definition describes how the node connects to another dataset
isAbstract False

mandatory attribute
borderNodel nfo

ER_BorderNodelnfo | border node information

mandatory attribute
location

ER_NodeExpression

typeName ER_BorderNodeType

definition value list for border node information

isAbstract False

listed value the road node is positioned at a national border
ER_NationalBorder

listed value the road node is positioned at another administrative border

ER_AdministrativeAreaBorder

listed value
ER DatasetBorder

the road node is positioned at the end of the dataset

13.4 Direction of flow

«Abstract»
:ER_

«Abstract»
ER_

T

% ' ER_

ER_ ER_ +validity[0. '] : TM_Period
" [0 T:ER_ + ['1:ER_
+location|['] ER_
typeName ER_DirectionOfFlow
definition direction of traffic flow in comparison to the link geometrical direction
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isAbstract

False

optional attribute

ER_DirectionValues

direction of traffic flow in comparison to the link geometrical

flowDirection direction

typeName ER_DirectionOfFlowTimeVersion

definition direction of traffic flow in comparison to the link geometrical direction
isAbstract False

optional attribute TM_Period validity period for the version, excluded value indicates

validity

unrestricted validity

mandatory attribute
flowDirection

ER_DirectionOfFlow

direction of traffic flow in comparison to the link geometrical
direction

mandatory attribute
location

ER_SegmentExpression

typeName ER DirectionValues

definition value list to ER_DirectionOfFlow

isAbstract False

listed value the direction of flow is the same asthe link direction
ER_Positive

listed value the direction of flow istowards the link direction

ER Negative

listed value the direction of flow is both towards and the same as the link direction
ER_Both

listed value indicates that traffic with vehicles are not alowed e.g. Walkway
ER None

13.5 Excluded manoeuvre

Mandatory turn is described with the direction of flow which can be complemented with
excluded manoeuvre

“ER_
ER_
+ [C.*] ER_
+ IC..*]: ER_
+location[1] ER_

typeName ER_ExcludedM anoeuvreFeature
definition prohibited turn
isAbstract False

optional attribute
concernsVehicle

ER VehicleType

alist of which vehiclethe restriction isvalid

optional attribute

ER VehicleType

alist of which vehicle the restriction is not valid
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concernsNotVehicle

mandatory attribute | ER_ManouvreExpression | amanoeuvre can bearange of 1to2 ER TurnExpression
location

13.6 Form of Ferry
A mandadory attribute at aferry link.

ER_ ER_
=i - 3 + [1] ER +ER
+ TM_Perioc = +ER_Train
+ER_
typeName ER FerryLink
definition accompanied transport link — A vehicle transport facility between two fixed locationsin
the road network which uses a prescribed mode of transport
isAbstract False
mandatory attribute | ER_FormOfFerry | indicatesif the ferry link is operated with a ship or hovercraft or a
formOfFerry train

typeName ER _FormOfFerry

definition value list to mandatory attribute formOfFerry at ER_FerryLink
listed value seaway operated by aferry or a hovercraft
ER_ShipOrHovercraft

ER Tran railway operated by atrain

ER_Unknown the operation of the ferry link is unknown

13.7 Form of Node

A mandatory attribute at a node. The used value list should be stored as metadata. If form of
nodeisalink end at a dataset border it should be combined with border node information.

ER_
ER_ TER.
+ER_
+ER_
+ER_
+ER_
+ER_
ER_ +ER_
+ 1] ER_ +ER_
typeName ER_RoadNode
definition
isAbstract False
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mandatory attribute | ER_FormOfNode physical classification. The form of node describes its function as

formOfNode node with or without rules.

typeName ER_FormOfNode

definition value list to the mandatory attribute formOfNode at ER_RoadNode

isAbstract False

listed value traffic areawith no internal structure of legally defined driving directions. At least
ER_EnclosedTrafficArea two roads are connected to the area

listed value crossing between two roads in a planar network who cross each other in different
ER_GradeSeparatedCrossing | levels

listed value simple crossing between two road element

ER_Junction

listed value node placed to split alink in two sections where an attribute change its value. It
ER_PseudoNode can also be used to split a ding into two sections to describe the direction of flow.
listed value node placed where the road ends.

ER RoadEnd

listed value road which forms aring on which traffic travelling in only one direction is allowed
ER_Roundabout [GDF]

listed value open area (partly) enclosed by roads whichis used for non-traffic purposes and

ER TrafficSquare which is not a Roundabout [GDF]

listed value unknown value

ER_Unknown
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13.8 Form of Way
Possible values in the dataset shall belisted in metadata.

If Enclosed traffic area, Roundabout or Traffic square are generalized it shall beregistered in
metadata with the generalization limit for the diameter or link length. They will then be
registered as Form of node

The possibility to store roads not usable for normal vehicles hasits advantage that a data
supplier can deliver what they have. E.g. aroad usable for emergency vehicles.

& %4
$ %
+ & ,
$ %
- &
-/
# o,
® (M* % %% 0

/ %

I $& :

/$1 %

)

) /2

Mo# $,
$ % $ Mo# $ %S 3.
typeName ER_RoadLink
definition 1-dimensional object in aroad network.
isAbstract False
mandatory attribute | ER_FormOfWay physical classification. The form of way describesits function
formOfWay as road with or without rules.
mandatory attribute | ER_FunctionalRoadClass | traffic importance of the road.
functional RoadClass
typeName ER _FormOfWay
definition value list to the mandatory attribute formOfWay at ER_RoadLink
listed value Theroad isonly alowed for traffic with bicycles
ER Bicycle
listed value road with physically separated carriageways regardless of the number of lanes
ER_Dual Carriageway [NVDB/GDHF]|
If aroad also isamotorway or afreeway it shall be coded as such

listed value areawith no internal structure of legally defined driving directions. At least two
ER_EnclosedTrafficArea roads are connected to the area
listed value road specially designed to enter or to leave a Parking Area [ GDF]
ER_EntranceOrExitCarPark
listed value road used only to enter or to leave a Service [GDF]
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ER_EntranceOrExitService

listed value road having no single level crossings with other roads. This means that
ER_Freeway connections with other Road Elements only consist of Slip Roads and/or
Parallel Roads [GDF / NVDB]
listed value road permitted for motorized vehicles only in combination with a prescribed
ER_Motorway minimum speed. It has two or more physically separated carriageways and
no single level-crossings. [GDF|
This definition can be supported by the requirement that aroad isonly a
motorway when it hasasign dongitsside. [GDF3/ NVDB]
No minimum speed limit in UK [RADEF/OS] or France [ GNF]
listed value areawith aroad network which is especially designed for use by pedestrians.

ER_PedestrianZone

Pedestrian Zones are usually located in urban areas. Except for emergency
vehicles and for delivery vehicles during certain hours no traffic is allowed
on the Road net elements which are located inside the Zone [GDF]

listed value
ER_Roundabout

road which forms aring on which traffic travelling in only one directionis
allowed [GDF]

The Road Elements which make up aroundabout have to be connected to
one another and they have to form exactly onering. [GDF]

listed value road running parallel to and connecting to a Road with arelatively high connectivity

ER_ServiceRoad function, which is especially designed to enable access from the connecting roads to
roads with alow connectivity function in itsvicinity. Generally, service roads have
the same name as the higher classroad it runs parallel to and are only divided from it
by small constructions like wakways, traffic islands etc [GDF]

listed value road where the traffic is not separated by any physical object

ER_Single carriageway

All roads without separate carriageways are considered as roads with asingle
carriageway [GDF]

listed value road especially designed to enter or leave a Road Element
ER Slip road
listed value arranged road only usable for atractor or terrain vehicle
ER_Tractor Tractor — Farm vehicle or forest machine
Terrain Vehicle - A vehicle with higher ground clearance, big wheels and 4 wheel
drive.
listed value area (partly) enclosed by roads which is used for non-traffic purposes and which is
ER Traffic square not a Roundabout [GDF]
listed value road mentioned for pedestrian and closed for vehicular use by a physically barrier
ER Walkway
listed value road not classified e.g. aroad measured by photogrammetry

ER_Unknown
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13.9 Functional Road Class
Number of classesin delivered dataset. 10 classesin GDF, RADEF and NVDB

+ TM_Perioc

ER_

ER. < T ER

+ 1] ER_ +ER

m
X

F + + + + +
mmmmimm
X0 000D

+ER
+ER

F
m
p)

+ER

typeName

ER RoadLink

definition

isAbstract

False

mandatory attribute

ER_FormOfWay

physical classification. The form of way describesits function

formOfWay asroad with or without rules.
mandatory attribute | ER_FunctionalRoadClass | traffic importance of the road.
functionalRoadClass

typeName ER_FunctionalRoadClass

definition value list to the mandatory attribute functional RoadClasse at ER_RoadLink
isAbstract False

listed value the most important roads in a given network [ GDF]
ER MainRoad

listed value the second most important road in a given network
ER FirstClass

listed value the third most important road in a given network
ER_SecondClass

listed value the fourth most important road in a given network

ER ThirdClass

listed value the fifth most important road in a given network
ER_FourthClass

listed value the sixth most important road in a given network

ER FifthClass

listed value the seventh most important road in a given network
ER_SixthClass

listed value the eighth most important road in a given network
ER_SeventhClass

listed value the ninth most important road in a given network

ER_EigthClass
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listed value the least important roads in a given network. [GDF]
ER_NinthClass the farthest ways in the forest road network. It has no regular maintenance. [NVDB]
listed value road not classified e.g. aroad measured by photogrammetry
ER_Unknown
13.10 Grade Separated Crossings

Defines the links relative position in height to each other.

“ER_ “ER_
ER_ ER_

+ [C..1] + [11 ER_

+ [C..1] + 11 ER_

+ [C..1]
typeName ER_LinkLevel
Definition the level in plane for the road
isAbstract False
optional value Integer the position in plane at the start of the link
startLevel
optional value Integer the position in plane at aintermediate point of the link
intermediatel_evel
optional value Integer the position in plane at the end of the link
endLevel
typeName ER_GradeSeparatedCrossing
Definition Roads separated in plane
isAbstract False

mandatory attribute
upperLevel Element

the upper road in a separated junction, overpass

mandatory attribute
loverLevelElement

the lower road in a separated junction, underpass

13.11

Mountain Pass

:ER

:ER_

f

% + ER_

ER_

ER_ +validity TN_Perioc

+name

+name

+locatior ER_

typeName

ER_M ountainPass

definition

lowest point between two summits belonging to the same crest. It is a passage
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connecting two valleys. It may bring inconveniences for vehicles.

isAbstract

False

optional attribute
name

CharacterString

name of the mountain pass

Reference Point expression or attribute on link

mechanism

typeName ER_MountainPassTimeVersion

definition lowest point between two summits belonging to the same crest. It is a passage
connecting two valleys. It may bring inconveniences for vehicles.

isAbstract False

optional attribute TM_Period validity period for the version, excluded val ue indicates unrestricted

validity

validity

mandatory attribute
name

CharacterString

name of the mountain pass

location ER_PointExpression
13.12 Number of Lanes
«Abstract» «Abstract»
“ER_ VER_
ER_ ER_ ER_
+ 0.1 ER_ + '] Integ‘er‘
+direction[0. *]: ER_ + [1:ER_
ER_ ER_
+validity[0.." ] : TM_Perioc +ER_Minimum
+ '] ER_ +ER_Maximurr
+locatior["]: ER_ +EFR_Average

typeName ER_NumberOfLanes
Definition the number of lanes at aroad element. Eventually dip roads are not included
isAbstract False

optional attribute
numberOfL anes

ER_NumberOfLanesType

number of lanes

conditional attribute
direction

ER DirectionValues

if number of lanesis stored the direction attributeis
mandatory

typeName ER_Number OfL anesType

Definition the number of lanes at aroad element. Eventually slip roads are not included
isAbstract False

mandatory attribute Integer number of lanes

numberOfLanes

optional attribute

ER MinMaxLanes

indicates if the number of lanes are counted as minimum or
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| minMaxNumberOfLanes | | maximum value

typeName ER_NumberOfLanesTimeVersion
Definition the number of lanes at aroad element. Eventually dip roads are not included
isAbstract False

optional attribute
validity

TM_Period validity period for the version, excluded value indicates
unrestricted validity

mandatory attribute
numberOfL anes

ER_NumberOfLanes the number of lanes

mandatory attribute
location

ER_SegmentExpression

typeName ER_MinMaxLanes
definition value list to ER_NumberOfL anes
listed value the number of lanesis the minimum value at aroad link
ER_Minimum
listed value the number of lanesisthe minimum value at aroad link
ER_Minimum
listed value the number of lanesisthe average value at aroad link
ER_Average
13.13 Junction information
At least one of the attribute name or number must be delivered in the ER_JunctionlnfoFeature
CER_ TER_
? jﬁ . ER_

ER_ ER_ :xilrl:wjglyolo ]] . TV _Perioc
+namelC. "]: - *  |+*number|Q. "] : Integer
+number[Q. "] : Integer +locatior [*] : ER_

typeName ER_Junctionlnfo

Definition The name and/or the number of ajunction stated by authority
isAbstract False

optional attribute CharacterString the name of the junction

name

optional attribute CharacterString the number of the junction

number

typeName ER_JunctionInfoTimeVersion
Definition The name and/or the number of ajunction stated by authority
isAbstract False
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optional attribute
validity

TM_Period

validity period for the version, excluded value indicates
unrestricted validity

optional attribute
junctionlnfo

ER_Junctioninfo

information about ajunction

mandatory attribute
location

ER_NodeExpression

13.14

Object Identification

Theidentification of an object or afeature can be splitted into three sections. The permanent id will for
EuroRoadS be represented as an UUID Universal Unique Identifier.

aunique persistent identifier for every feature instance (object)

Globally unique and stable over time
Different versions of an exchange item must have the same ID
Independent of the application domain and feature type

Possible to automate and computerize

Not dependent of any specific it-system

Shall be system generated locally, where a new featureis created
Shall have the name uuid [1SO 19118]

Shall belong to the data type UUID/GUID [ISO 11578 / compatible Global variant from Microsoft]

+ 1

1 % & /
B ( 1M& /

$ ' (( M& /

% " 6

%)

typeName ER _Objectid
definition identification
isAbstract False

mandatory attribute
permanentld

CharacterString

A 128-hit value built in tree parts: atimestamp, the clock sequence
and a unique identifier for the node; normally the MAC address
[IEEE 802] of the network card in the computer which generated
the UUID

An example printed in hexadecimal form, in five groups:
{A30B7459-9CBD-11D7-987D-00065B664BC4}

conditional attribute
versionld

CharacterString

version identification that uniquely identifies the version of an
object

optional attribute
alternateld

CharacterString

identity used to provide the identity from the originating system

13.15

Obstruction

Complementary information to ER_Access
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“ER_ “ER_
ER_ ER_
+ [C..1] ER_
1
1.% +

ER_

+ER_Barrier ER_

+ER_Gate + |IC..1] TM_Perioc

+ER_ + [1 ER_

+ER_ +location[1] ER_
typeName ER_Obstruction
definition Obstruction against vehicles
isAbstract False
optional attribute ER_ObstructionType the type of obstruction
obstruction
typeName ER_ObstructionTimeVersion
definition Obstruction against vehicles
isAbstract False
optional attribute TM_Period validity period for the version, excluded value indicates

validity

unrestricted validity

mandatory attribute
obstruction

ER_ObstructionType the type of obstruction

mandatory attribute
location

ER_PointExpression

typeName ER_ObstructionType

listed value theroad is closed with abarrier e.g. private road

Barrier

listed value theroad is closed with abarrier e.g. private road

Gate

listed value theroad is closed with blocks for vehicles e.g. Walkway
Blocked

listed value the road is equipped with tollbooth

Tollbooth
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13.16 Restrictions for vehicles
“ER_ “ER_
ER_ ER_
+measure|C..1]
+ [C.1] ER_
1
ER_ 1.% +
+ER_
+ER_
ER ER_
+ER + |IC..1] TM_Perioc
+ER_ +measure[1]
+ER_ + [11 ER_
+ER_ +location|1..*] . ER_
typeName ER_RestrictionForVehicles
definition the maximum height of a vehicle which can pass under another object
isAbstarct False

optional attribute
measure

Measure the measure for the restriction

optional attribute
restrictionType

ER_RestrictionType | the type of restriction

typeName ER_RestrictionForVehiclesTimeVersion
definition the maximum height of a vehicle which can pass under another object
isAbstarct False

optional attribute
validity

TM_Period validity period for the version, excluded value indicates
unrestricted validity

optional attribute Measure the measure for the restriction
measure
optional attribute ER_RestrictionType the type of restriction

restrictionType

mandatory attribute
location

ER_SegmentExpression

typeName ER RestrictionType
definition value lit for restriction for vehicles
listed value the maximum total weight of avehicle allowed at aroad element

ER_MaximumT otal Weight

listed value

ER_MaximumSingleAxel Weight

the maximum weight per single axel of avehicle allowed at aroad element

listed value

the maximum weight per double axel of avehicle allowed at aroad element
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ER_MaximumDuobleAxelWeight

listed value the maximum weight per tripple axel of avehicle allowed at aroad element
ER_MaximumTrippleAxelWeight

listed value the maximum width of avehicle allowed at aroad element
ER_Maximumwidth

listed value the maximum length of avehicle allowed at aroad element
ER_MaximumLength

listed value the maximum height of a vehicle which can pass under another object
ER_MaximumHeight

13.17 Road Length
A measured length of aroad, the length of aroad can also be calculated by its geometry.

“ER_

T

ER_
+ [C..1]
typeName ER_Road length
definition surveyed length of aroad between two junction or nodes
isAbstract False
optional attribute Measure the length of aroad element
roadL ength
13.18 Road or Street Name

It must be possible to store the name in the current language. E.g. Greek, Lappish, The
existing languages in a country should be stored as metadata and will be numbered if they are
more than one. It is possible for aroad to have more than one name. E.g. aroad name as a
route and a street name in atown. They are numbered in the attribute way and the name
feature can be contemporaneous using the linear referencing method.

«Abstract» «Abstract»
ER_ "ER_
ER_
+roadName’
+roadName2 ER_
+ + +validity[0.. ] : TM_Perioc
+ ‘ ER_ +roadName[0. ]
+ LTk [0.°]
+ 2 ’ B [0.°]
+ 2 +locatior [ ..*] ER_
typeName ER _RoadName
definition the name assigned to a particular road or street by the official organization responsible
for the existence and the maintenance of the name [GDF] Unicode, 1SO
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isAbstract False

optional attribute CharacterString theroad name in the first national language if exists
roadNamel

optional attribute CharacterString theroad name in the second national language if exists
roadName2

optional attribute CharacterString an adternative name for the road

alternativeRoadName

optional attribute
leftStreetNamel

CharacterString

the street name in the first national language at the | eft side of the
street if exists

optional attribute
rightStreetNamel

CharacterString

the street name in the first national language at the right side of
the street if exists

optional attribute
leftStreetName2

CharacterString

the street name in the second national language at the left side of
the street if exists

optional attribute

CharacterString

the street name in the second national language at the right side

rightStreetName2 of the street if exists

typeName ER_RoadNameTimeVersion

definition the name assigned to a particular road or street by the official organization responsible
for the existence and the maintenance of the name [GDF] Unicode, 1SO

isAbstract False

optional attribute TM_Period validity period for the version, excluded value indicates

validity unrestricted validity

conditional attribute | CharacterString theroad name if exists

roadName

conditional attribute
streetName

CharacterString

the street name if exists

conditional attribute
alternativeRoadName

CharacterString

an adternative name for the road or a street

mandatory attribute
location

ER_SegmantExpression
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13.19

Road Number

A road can have anational and an internationa road number.

«Abstract»
ER_

«Abstract»
CER_

T

T

ER_

ER ER_ +validity[0. -] TM_Period
+ [0.71: : '] ‘Boolean
+ 10.°] +location|* .*] : ER_
typeName ER_RoadNumber
definition the number assigned to a particular road by the official organization responsible for the
existence and the maintenance of the number
isAbstract False
optional attribute CharacterString the national number of the road
roadNumber
optional attribute CharacterString the Europe way number of the road
europeWayNumber
typeName ER RoadNumberTimeVersion
definition the number assigned to a particular road by the official organization responsible for the
existence and the maintenance of the number
isAbstract False
optional attribute TM_Period validity period for the version, excluded value indicates
validity unrestricted validity
mandatory attribute | CharacterString the number of the road
roadNumber
mandatory attribute | Boolean indicatesif the road is an Europe way

europeWay

mandatory attribute
location

ER_SegmentExpression

13.20

Road Width

TER_

TER_

i

ER_

+roadWidth[Q. * ] : Measure

T

ER_

ER

+validity[Q. "] TM_Period
+roadWidth["] : Measure
+location["] : ER_
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typeName ER_RoadWidth

definition the width of the road or street, measured as average value
isAbstract False

optional attribute Messure the width of theroad or street
roadWidth

typeName ER _RoadWidthTimeVersion

definition the width of the road or street, measured as average value
isAbstract False

optional attribute TM_Period validity period for the version, excluded value indicates
validity unrestricted validity
mandatory attribute | Measure the width of the road or street

roadWidth

mandatory attribute
location

ER_SegmentExpressi

on

13.21

Road Surface

Road surfaceis only classified as paved or not paved, there are no difference betweeen
concrete and all the types of asphalt

«Abstract
ER_

«Abstract»
TER_

T

ER_

]

ER_

+ER_Paved
+ER_Unpaved

M 10.”] ER_ + ER_
ER. Fvalidity[0. -] TM_Perioc
- ['] ER.
-location|"] ER_
typeName ER_RoadSurface
definition specification of the state of the surface of the associated Road Element [GDF3]
isAbstract False
optional attribute ER_RoadSurfaceValue | indicates the road surface type of the road
roadSurface
typeName ER_RoadSurfaceTimeVersion
definition specification of the state of the surface of the associated Road Element [GDF3]
isAbstract False
optional attribute TM_Period validity period for the version, excluded value indicates

validity

unrestricted validity
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mandatory attribute ER RoadSurfaceValue | indicatesthe road surface type at the road
roadSurface
mandatory attribute ER_SegmentExpression
location
typeName ER_RoadSurfaceValue
definition valuelist to ER_RoadSurface
listed value road with a hard paved surface e.g. asphalt or concrete
ER Paved
listed value road not paved e.g. gravelled road
ER Unpaved
13.22 Seasonal Restriction

The seasonal restrictions can be stored as a season or avalid period described by a starting
date and an ending date, an excluded date indicates that the date is unknown or not applicable.
It can aso be combined with vehicle type or a equipment dependent validity

"ER_ tER_
ER_ ER_
+ [C.1] ER_
+ [€.*] ER_
+ [0.*] ER_ 1
+ [C. 1] TN_Instani
+ |IC..1] TM_Instant
1. +
ER_ ER_

+ER_Winter + 1] ER_

+ER_ +location[1] | ER_

+ER_ + |C..1] . TN_Period
typeName ER_SeasonalRestriction
definition seasonal restriction indicates weather the feature is available during

all year or only seasonally

isAbstract False
optional attribute ER_Seasons actual season for the restriction
seasonal Restriction
optional attribute ER VahicleType indicates for which vehicle typesthe
seasonal RestrictionValidForVehicle restrictionisvalid
optional attribute ER VehicleType indicates for which vehicle typesthe
exceptedV ehi clesFor Seasonal Restriction restriction is excepted
optional attribute TM_Instant date from when the restriction is valid, the
startDatefor Seasonal Restriction date itself isincluded
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optional attribute TM_Instant date until theredtriction isvalid, the date

endDateForSeasonal Restriction itself is not included

typeName ER_SeasonalRestrictionTimeVersion

definition seasonal restriction indicates weather the feature is available during all year or
only seasonally

isAbstract False

optional attribute TM_Period validity period for the version, excluded value

validity

indicates unrestricted validity

mandatory attribute
seasonal Restriction

ER_Seasona Redtriction

seasonal restriction indicates weather the feature is
available during al year or only seasonally

mandatory attribute
location

ER_SegmentExpression

typeName ER_Seasons
definition seasons which can influence opening periods of aroad
listed value the seasonal restriction is at winter time
ER_Winter
listed value the seasonal restriction is at the thawing period
ER Thawing Thawing — breaking up of the frost in the ground
listed value the seasonal restriction depends on other circumstances than winter or thawing
ER_OtherSeason
13.23 Service
"ER_ "ER_ ER_
+ER_RestAree
+ER_
Zf +ER_
. ‘ ER_Service . ER_
+servicel0. 1] ER_ 0.1 ER_ +validity]0. 1] : TM_Period
— .~ |+service[1]: ER_Service
1 1% |+location|1] : ER_
typeName ER_Service
definition Service for driver and vehiclei.e. aroadside place usually having facilities for people
and/or vehicles ERM]
isAbstract False
optional attribute ER _ServiceType indicates the type of the service
service
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optional attribute CharacterString the name of the service place

servicePlaceName

typeName ER ServiceTimeVersion

definition Service for driver and vehiclei.e. aroadside place usually having facilities for people
and/or vehicles ERM]

isAbstract False

optional attribute TM_Period validity period for the version, excluded value indicates

validity unrestricted validity

mandatory attribute | ER_Service indicates the type of the service

service

mandatory attribute | ER_PointExpression

location
typeName ER_ServiceType
definition valuelist for ER_Service and ER_ServiceFeature
listed value the facilitiesinclude necessarily parking and toilet.
ER RestArea
listed value the facilitiesinclude necessarily parking and gas station, and possibly toilet,
ER_ServiceArea restaurant, hotel, etc.
listed value the facilitiesinclude only parking
ER_ParkingArea
13.24 Speed limit

Speed limits can be attached to the network as RoadLinkAttribute or as RoadFeature.

The EuroRoads speed limit model is derived from requirements established in the European
SpeedAlert project. It only encompasses speed limit restrictions which refer to the network, as
aresult of site-specific administrative orders and sign posts (so called ‘explicit’ speed limits)
or from country-wide regulation (so called ‘implicit’ or general speed limits). Speed limit
rules (as part of country wide regulation) which do not depend on the road network, e.g.
driver age dependent, vehicle size specific or certain general environmental speed limit
restrictions are not modelled here and are not transferred in the EuroRoadS framework™.

1 An application which has to distinguish such network-independent aspects would have to draw these rules and the prioritisation between

network-independent rules and network-dependent speed limits from sources outside the EuroRoads data set.
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CER_

:ER

ER_

|

ER_

ER_

+ ['1:ER_
+direction|0. " ]: ER_

+ER_
+ER_
+ER_

ER_
+ER_Maximum
+ER_Minimum
+ER

ER

+ER

+validity[C. *]: TV _Perioc
+ ['[T:ER_
+locatior [ ..*] ER_

+ER

ER_

+ER
+ER

10. “1: Integer
[0. 1. ER_

startLane[0. “ ] : Integer
[0. “1: Integer
0.1 ER_
[0."]: ER_
[0. 1. ER_
[0.°]1: ER_
vehicle[0. *]: ER_

n
+
+
+
+
+
+
+
+
+

[0.°1: ER_

= ER_Maximum

+ER
+ER
+ER

ER_
ER_ +ER_Fog
+kmr/h +ER_Ice

+mph +ER_Rair

typeName ER_SpeedLimitType

definition limit for speed for avehicle at aroad

isAbstract False

optional attribute Integer value for speed limit

speedLimit

Omission of attribute: only allowed for
ER SpeedLimitSource=ER _V ariableSpeedSign

Optional attribute
speedLimitUnit

ER_SpeedLimitUnit

Validate speed limit unit as km/h or mph
Omission of attribute: only allowed if speedLimit
isomitted (in case of variable speed limit)

optional attribute
speedLimitMinMaxType

ER_SpeedLimitMinMaxType

indicates if the speed limit is maximum or
minimum and if it is recommended.

Omission of attribute: speed limit is maximum
speed limit

optional attribute Integer Start lane counted from theright side for which
startLane speed limit applies.
Omission of attribute: speed limit applicableto al
lanes
optional attribute Integer Number of lanesincluding the start lane counted

|aneExtension

from the right hand side for which the speed limit
applies.

Omission of attribute: speed limit applicableto al
lanes.

(if startlaneis given, lane extension needsto be
provided as well)

optional attribute
weatherCondition

ER_ WeatherCondition

speed limit is dependent of weather condition

optional attribute
validityPeriod

ER_VaidityPeriod

speed limit is dependent of different circumstances
e.g day of week, darkness, peak hours and so on.
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optional attribute
areaCondition

ER_AreaCondition

Speed limit is dependent on environmental
circumstances.

Omission of attribute: dependence on area
conditions unknown

optional attribute
speedLimitSource

ER_SpeedLimitSource

source for speed limit.
Omission of attribute: Source unknown

optional attribute

ER_VehicleType

Speed limit restricted to certain vehicle type (see

vehicleType 13.28).
Omission of attribute: no vehicle type dependency
typeName ER_SpeedLimit
definition limit for speed for avehicle at aroad
isAbstract False
mandatory attribute | ER_SpeedLimitType speed limit
speedLimit
optional attribute ER DirectionValues indicates which direction the speed limit is valid for
direction
typeName ER_SpeedLimitTimeVersion
definition limit for speed for a vehicle at aroad
isAbstract False
optional attribute TM_Period validity period for the version, excluded value indicates

validity

unrestricted validity

mandatory attribute
speedLimit

ER_SpeedLimitType speed limit

mandatory attribute
location

ER_SegmentExpression

typeName ER_AreaCondition

definition speed limit restriction depending on the area
listed value speed limit regtriction inside cities

ER InsideCities

listed value speed limit restriction outside cities
ER_OutsideCities

listed value speed limit restriction near school
ER_NearSchool

listed value speed limit restriction inside national park
ER_InNationalPark

listed value speed limit restriction near rail road crossing

ER NearRailroadCrossing

listed value

speed limit restriction in traffic calming area
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ER_TrafficCalmingArea

typeName ER_SpeedL imitSour ce

definition value list for speedLimitSource

listed value source is afixed traffic sign (site specific administrative order, explicit speed
ER_FixedTrafficSign limit)

listed value sourceisavariable traffic sign

ER VariableTrafficSign

listed value sourceisaregulation (national regulation, rule or ‘implicit speed limit’)
ER_Regulation

typeName ER_SpeedLimitMinMaxType

definition value list for speedLimitType

listed value speed limit isa maximum value

ER_Maximum

listed value speed limit isaminmum value
ER_Minimum
listed value speed limit is arecommended maximum value

ER_RecommendedM aximum

listed value

ER_RecommendedMinimum

speed limit is arecommended minimum value

typeName ER_SpeedL imitUnit
definition value list for the unit of the speed limit
listed value Metric: Kilometres per hour
km/h
listed value Imperial: Miles per hour
mph
typeName ER_Weather Condition
definition value list for weatherCondition
listed value speed limit depends on fog
ER_Fog
listed value speed limit dependsonice
ER Ice
listed value speed limit dependsonrain
ER_Rain

13.25 Structure

The structure information can complement the ER_GradeSeparatedCrossing
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ER_

«Abstract»

«Abstractx
CER_

ER_

+EFR _Bridge
+EFR_Cutting
+ER
+ER
+ER

Gallery

ER_Structure

+ER_Tunnel

+structure[0.. ] : ER_
+ [0.°1:

+ER_Viaduct

ER_ ER_

+validity[Q. * ] : TM_Period
+structure|’ ] : ER_Structure
+location[ ] : ER_

\l/

ER_Structure

Definition asignificant construction that is a part of aroad network, such asabridge, tunnel or a
retaining wall [GDF 4]

isAbstract False

optional attribute ER_StructureFunctionType | indicates the type of the structure

structure

optional attribute CharacterString the official name of atunnel, bridge or other structure

structureName

typeName ER_StructureTimeVersion

definition asgnificant construction that isa part of aroad network, such asabridge, tunnel or a
retaining wall [GDF 4]

isAbstract False

optional attribute TM_Period validity period for the version, excluded value indicates

validity

unrestricted validity

mandatory attribute
structure

ER_Structure information about the structure

mandatory attribute
location

ER_SegmentExpression

typeName ER_StructureFunctionType

ER Bridge aman-made construction to carry atransportation element over another feature or
Transportation Element [GDF4

ER_Cutting anon-enclosed, man-made excavation carrying a Transportation Element below the

surrounding ground-level [GDF 4]

ER_Embankment

anon-enclosed man-made earth construction carrying a Transportation Element above the
surrounding ground-level [GDF 4]

ER Galery

aman-made construction that covers a Transportation Element and is usually open on one
side [GDF 4]

ER_Retaining wall

aman-made construction that either retains natural ground at a higher level than an
associated Transportation Element or supports the Transportation Element at a higher level
than the surrounding ground [ GDF 4]
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ER_Tunnel an enclosed man-made construction to carry atransportation element through or below a
natural feature or other obstruction [ GDF 4]
ER Viaduct abridge, usually characterized by multiple spans [GDF 4]
13.26 Steep Gradient
«Abstract» «Abstracty
CER_ "ER_

i

ER_

+gradient[C. “ ] : Integer

ER_

Zﬁ + ER_

+validity[0. - ] : TM_Period

+gradient]"] : Integer

+location[]: ER_

typeName ER_SteepGradient

definition maximum gradient of aroad segment

isAbstract False

optional attribute Integer % of 90& percent of gradient, where horizontally is zero and

gradient

vertically is 100%

typeName ER_SteepGradientTimeVersion

definition maximum gradient of aroad segment

isAbstract False

optional attribute TM_Period validity period for the version, excluded value indicates unrestricted
validity validity

mandatory attribute | Integer % of 90& percent of gradient, where horizontally is zero and

gradient

vertically is 100%

mandatory attribute
location

ER_SegmentExpression

13.27 Validity period
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typeName ER_ValidityPeriod
definition validity period
isAbstract False

optional attribute
timePeriodType

ER_TimePeriodType

definesif the time period occurs once or are repeated

optional attribute
timePeriodValidity

ER_TimePeriodValidity

definesif the time period isincluded or excluded

optional attribute
description

CharacterString

description of the time period

optional attribute
year

ER_Integerinterval

indicates the starting year and duration if exists

optional attribute
month

ER_Integerinterval

indicates the starting month and duration if exists

optional attribute
week

ER_Integerinterval

indicates the starting week and duration if exists

optional attribute
day

ER_Integerinterval

indicates the starting day and duration if exists

optional attribute
weekday Type

ER_ WeekdayType

defines from where the weekday is counted

optional attribute
weekday

ER_Integerinterval

indicates the starting weekday and duration if exists

optional attribute
time

ER_Timelnterval

timeinterva

optional attribute
fuzzylnterval

ER_FuzzyTimePeriodinterval

period interval is described with fuzzy time

typeName ER TimePeriodType

definition definesif the time period occurs once or are repeated
listed value the time period occurs only one time
ER_OccursOnce

listed value the time period occurs one time a year
ER_Yearly

listed value the time period occurs one time a mounth
ER_Monthly

listed value the time period occurs one time aweek
ER Weekly

listed value the time period occurs one time a day

ER Daily
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typeName ER_TimePeriodValidity

definition definesif the time period isincluded or excluded
listed value the time period isincluded

ER _IncludePeriod

listed value the time period is excluded

ER_ExcludePeriod

typeName ER_IntegerInterval

definition defines when atime period starts and the length of the time period
isAbstract False

mandatory attribute | Integer when the time period starts

begin

optional attribute Integer the length of atime period

length

typeName ER Timelnterval

definition time interval

isAbstract False

mandatory attribute | Time starting time

begin

optional attribute Integer duration in seconds
lengthSeconds

typeName ER WeekdayType

definition defines where the week number is counted from
listed value the weeks is counted from the beginning of ayear
ER Absolute

listed value the weeks is counted from the end of a month

ER_FromEndOfMonth

listed value

ER _FromStartOfMonth

the weeks is counted from the beginning of a month

typeName ER_FuzzyTimePeriodlnterval
definition time described with a fuzzy time
isAbstract False

mandatory attribute
beginOrDuration

ER FuzzyTime time period begins with afuzzy time or the duration is afuzzy time

optional attribute
endOrDuration

ER FuzzyTime time period ends with afuzzy time or the duration isafuzzy time
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typeName ER FuzzyTime

definition not precised described time

listed value starting period controlled by externaldevice [GDF 4]
ER_External

listed value starts at dawn [GDF 4]

ER Dawn

listed value starts at dusk [GDF 4]

ER Dusk

listed value satrts at any school period (date and hour) [GDF 4]
ER_School

listed value satrtsat any holiday [GDF 4]

ER Holiday

listed value beginning of winter [GDF 4]

ER_Winter

listed value beginning of spring [GDF 4]

ER_Spring

listed value beginning of summer [GDF 4]

ER_Summer

listed value beginning of autumn [GDF 4]

ER_Autumn

listed value start of high tide [GDF 4]

ER HighTide

listed value start of low tide [GDF 4]

ER LowTide

listed value start of river high water [GDF 4]

ER HighWater

listed value start of river low water [GDF 4]

ER LowWater

listed value start of wet season [GDF 4]

ER WetSeason

listed value start of dry season [GDF 4]

ER_DrySeason

listed value start of peak hours, peak hours include rush hour and activity/ scheduled evant based times.
ER PeakHours These would vary by location and by season [GDF 4]
listed value start of off-peak hours[GDF 4]
ER_OffPeakHours

listed value start of day

ER Day

listed value start of nigth

ER Night
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13.28 Vehicle Type
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typeName ER_VehicleType
ER_AllVehicle any vehicle, not including pedestrians
ER_Bicycle pedal-driven two-wheeled vehicle

ER CarWithTrailer

a passenger car with an attached trailer

ER_DeliveryTruck

atruck vehicle of relatively small size, whose principal useisfor
delivery of goods and materials

ER_EmergencyVehicle

avehicle engaged in emergency response, included but not limited to
police, ambulance and fire

ER_EmployeeVehicle

avehicle operated by an employee of an organization that is used
within that organization’s ground

ER_FacilityVehicle

avehicle dedicated to alocalized area within a private or restricted
estate
Example: Facilities roads within an airport or theme park

ER FarmVehicle

vehicle commonly associated with farming activities

ER_HighOccupancyVehicle

vehicle populated with a number of occupants corresponding to (or
exceeding) the specified minimum number of passengers

ER_LightRail train-like transport vehicle limited to arail network within alimited
area; does not include heavy rail lines

ER_MailVehicle avehicle that collects, carries or delivers mail

ER MilitaryVehicle vehicle authorized by a military authority

ER Moped low powered two-wheeled motor vehicle with pedals
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ER Motorcycle

high powered two-wheeled motor vehicle without pedal propulsion

ER_PassengerCar

asmall vehicle designed for private transport of people

ER Pedestrian a person on foot

ER_PrivateBus avehicle designed for transport of large groups of people, privately
owned or chartered

ER_PublicBus avehicle designed for transport of large groups of peoplethat is

generally charterized by published routes and schedules

ER_ResidentalVehicle

avehicle whose owner isresident (or a guest) of particular street or
town area

ER_SchoolBus

vehicle operated on behalf of a school to transport students

ER_SnowChainEquippedVehicle

any vehicle equipped with snow chains

ER_Tanker

atruck with more than two axels used to transport liquid loads in bulk

ER Taxi

avehicle licensed for hire usualy fitted with a meter

ER_TransportTruck

atruck vehicle for long range transport of goods

ER_TrolleyBus

abus-like mass transport vehicle hocked up to an electrical network
for power supply

ER_VehicleForDisabledPerson

avehicle with supporting identification that designates a vehicle for
disabled persons

ER VehicleWithWaterPollutinglL oad

vehicle transporting water-polluting cargo

ER_VehicleWithExplosivel oad

V ehicle transporting explosive cargo

ER_VehicleWithOtherDangerousl oad

vehicle transporting dangerous cargo, other than explosive or water-
pollution loads




