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European foreword

This document (EN 16157-2:2019) has been prepared by Technical Committee CEN/TC 278 “Intelligent
transport systems”, the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2019, and conflicting national standards

shall be withdrawn at the latest by September 2019.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes CEN/TS 16157-2:2011.

The major differences introduced in the new edition of this part are the following:

— introduction of a new location referencing system based on [SO/TS 21219-22 “OpenLR™”;

— introduction of a new location refrencing g system for linear features based on GML LineString;
— introduction of features to deal with 3D coordinates and accuracy assessment;

— flexibility when using linear referencing systems;

— remodelling of the “PredefinedLocationsPublication”;

— correction of different bugs.

EN 16157-2 is the second part of the EN 16157 series, Intelligent transport systems — DATEX Il data
exchange specifications for traffic management and information”; the other parts are:

— Part 1: Context and framework;

— Part 3: Situation Publication;

— Part 4: Variable Message Sign (VMS) Publications [Technical Specification];

— Part 5: Measured and elaborated data publications [Technical Specification];

— Part 6: Parking Publications [Technical Specification];

— Part 7: Common data elements.

Other parts will be developed in the future.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,

Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
the United Kingdom.
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Introduction

This European Standard defines a common set of data exchange specifications to support the vision of a
seamless interoperable exchange of traffic and travel information across boundaries, including national,
urban, interurban, road administrations, infrastructure providers and service providers. Standardization
in this context is a vital constituent to ensure interoperability, reduction of risk, reduction of the cost
base, promotion of open marketplaces and many social, economic and community benefits to be gained
from more informed travellers, network managers and transport operators.

Delivering European Transport Policy in line with the White Paper issued by the European Commission
requires co-ordination of traffic management and development of seamless pan European services. With
the aim to support sustainable mobility in Europe, the European Commission has been supporting the
development of information exchange mainly between the actors of the road traffic management domain
for a number of years. In the road sector, DATEXII has been long in fruition, with the European
Commission being fundamental to its development through an initial contract and subsequent co-funding
through the Euro-Regional projects. With this standardization of DATEXII, there is a real basis for
common exchange between the actors of the traffic and travel information sector.

This European Standard includes the framework and context for exchanges, the modelling approach, data
content, data structure and relationships.

This European Standard supports a methodology that is extensible.

This part of EN 16157 deals with DATEX II location referencing. It references existing location
referencing Standards or European Standards.
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1 Scope

This European Standard series (EN 16157) specifies and defines component facets supporting the
exchange and shared use of data and information in the field of traffic and travel.

The component facets include the framework and context for exchanges, the modelling approach, data
content, data structure and relationships.

This European Standard series is applicable to:

— traffic and travel information which is of relevance to road networks (non-urban and urban),

— public transport information that is of direct relevance to the use of a road network (e.g. road link via
train or ferry service),

— traffic and travel information in the case of Cooperative intelligent transport systems (C-ITS).

This European Standard series establishes specifications for data exchange between any two instances of
the following actors:

— Traffic Information Centres (TICs),
— Traffic Control Centres (TCCs),
— Service Providers (SPs).

Use of this European Standard series may be applicable for use by other actors.
This European Standard series covers, at least, the following types of informational content:

— road traffic event information - planned and unplanned occurrences both on the road network and
in the surrounding environment,

— operator initiated actions,

— road traffic measurement data, status data, and travel time data,

— travel information relevant to road users, including weather and environmental information,

— road traffic management information and instructions relating to use of the road network.

This part of the EN 16157 series specifies the informational structures, relationships, roles, attributes
and associated data types, for the implementation of the location referencing systems used in association

with the different publications defined in the Datex II framework. It also defines a DATEX II publication
for exchanging predefined locations. This is part of the DATEX II platform independent data model.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 16157-1:2018, Intelligent transport systems- DATEXII data exchange specifications for traffic
management and information - Part 1: Context and Framework

EN 16157-7, Intelligent transport systems - DATEX Il data exchange specifications for traffic management
and information - Part 7: Common data elements

EN 16803-1, Space — Use of GNSS-based positioning for road Intelligent Transport Systems (ITS) - Part 1:
Definitions and system engineering procedures for the establishment and assessment of performances

EN ISO 3166-1, Codes for the representation of names of countries and their subdivisions - Part 1: Country

codes (ISO 3166-

EN ISO 14819-1, Intelligent transport systems — Traffic and travel information messages via traffic message

coding - Part 1: Coding protocol for Radio Data System - Traffic Message Channel (RDS-TMC) using ALERT-
C (ISO 14819-1

EN ISO 14819-3:2013, Intelligent transport systems - Traffic and travel information messages via traffic
message coding — Part 3: Location referencing for Radio Data System — Traffic Message Channel (RDS-TMC)
using ALERT-C ([SO 14819-3:2013)

ENISO 14825:2011, |Intelligent transport systems- Geographic Data Files (GDF)- GDF5.0

(IS0 14825:2011)

CEN ISO/TS 18234-6, Traffic and Travel Information (TTI) - TTI via Transport Protocol Expert Group
(TPEG) data-streams - Part 6: Location referencing applications (ISO/TS 18234-6)

EN ISO 19136:2009, Geographic information - Geography Markup Language (GML) (IS0 19136:2007)

EN ISO 19148:2012, Geographic information Linear referencing (ISO 19148:2012)

CEN ISO/TS 24530-2, Traffic and Travel Information (TTI) - TTI via Transport Protocol Experts Group
(TPEG) Extensible Markup Language (XML) - Part 2: tpeg-locML ([SO/TS 24530-2)

[SO 3166-2, Codes for the representation of names of countries and their subdivisions - Part 2: Country
subdivision code

[SO/IEC 19505-1|, Information technology - Object Management Group Unified Modeling Language (OMG
UML) - Part 1: Infrastructure

[SO/TS 21219-22, Intelligent transport systems- Traffic and travel information (TTI) via transport
protocol experts group, generation 2 (TPEGZ2) — Part 22: OpenLR location referencing (TPEG2-OLR)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16157-1, EN 16157-7 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

e [EC Electropedia: available at http: //www.electropedia.org/

e ISO Online browsing platform: available at http://www.iso.org/obp

3.1
area
two-dimensional, geographical region on the surface of the Earth

[SOURCE: [SO 17572-1:2015[5], 2.1.2, modified - The original Note 1 to entry was not reproduced here.]

3.2

confidence ellipse

horizontal position accuracy in a shape of ellipse with a predefined confidence level (e.g. 95 %), the
centre of which corresponds to the reference position point for which the position accuracy is evaluated

[SOURCE: ETSI/TS 102 894-2V1.2.1 (2014-09), A.67, modified - The wording of the present definition
was altered.]

3.3
descriptor
characteristic of a geographic object, usually stored in an attribute

EXAMPLE Road names or road numbers.

3.4
destination
specification of the end point of a defined route or itinerary

Note 1 to entry:  This may be either a location on a network or an area location.

3.5

ellipsoidal height

distance of a point from the ellipsoid measured along the perpendicular from the ellipsoid to point
positive if upwards or outside of the ellipsoid

[SOURCE: EN ISO 19111:2007, 4.19, modified - The original Note 1 to entry was not reproduced here.]

3.6

European terrestrial reference system 89

ETRS89

recommended terrestrial reference system for Europe and coincident with ITRS at the epoch 1989.0

Note 1 to entry:  Unlike ITRS, ETRS is centred on the stable part of the European plate and not subject to change
due to continental drift in most of Europe.
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3.7

geodetic coordinate

one of the sequences of two (or three) numbers designating the position of a point, expressed in geodetic
latitude, geodetic longitude and (in the three-dimensional case) ellipsoidal or gravity-related height

Note 1 to entry:  Adapted from EN ISO 19111:2007.

3.8
gravity-related height
height dependent on the Earth’s gravity field

[SOURCE: EN ISO 19111:2007, 4.28, modified - The original Note 1 to entry was not reproduced here.]

3.9

grid

special instance of rectangle location given by a base rectangular shape that is its lower left cell
multiplied to the North (by defining the number of rows) and to the East (by defining the number of
columns)

3.10
ILOC descriptor
one of the three descriptors associated to an ILOC reference

3.11

international terrestrial reference system

ITRS

reference system for the Earth derived from precise and accurate space geodesy measurements, not
restricted to GPS Doppler measurements, which is periodically tracked and revised by the International
Earth Rotation Service (L.E.R.S.)

[SOURCE: [SO 17572-1:20185, 2.1.16]

3.12
itinerary
group of one or more physically separate locations arranged as an ordered set that defines a route

3.13

latitude

geodetic latitude

angle from the equatorial plane to the perpendicular to the Earth through a given point, northwards
treated as positive

Note 1 to entry:  Adapted from EN ISO 19111:2007.

3.14
line string
curve composed of straight-line segments

[SOURCE: EN ISO 19136:2009]
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3.15
linear
having a one-dimensional character

Note 1to entry:  Adapted from [SO 17572-1:2015,

3.16
linear referencing
specification of a location relative to a linear element as a measurement along that element

Note 1 to entry:  Adapted from EN ISO 19148:2012.

3.17
location
identifiable geographic place

[SOURCE: EN ISO 19112:2005, 4.4, modified - The original example was not reproduced here.]

Note 1 to entry: It is either on a network (as a point or a linear location) or an area. This may be provided in one
or more referencing systems.

3.18
location code
tabular address of the pre-stored location details in the location table used by the information provider

Note 1 to entry:  Adapted from EN ISO 14819-3:2013 as it is mainly associated to ALERT-C.

3.19

location reference
reference

data set assigned to a location

Note 1 toentry: A reference unambiguously defines one location in the location referencing system. The
reference is the set of data which is passed between different implementations using the same location referencing
system to identify the location.

3.20

location referencing system

LRS

referencing system

complete system by which location references are generated, according to a location referencing method,
and communicated, including standards, definitions, software, hardware, and databases

[SOURCE: [SO 17572-1:20185, 2.1.27]

3.21

longitude

geodetic longitude

angle from the prime meridian plane to the meridian plane of a given point, eastward treated as positive

Note 1 to entry:  Adapted from EN ISO 19111:2007.
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3.22
point
zero-dimensional element that specifies a geometric location

[SOURCE: [SO 17572-1:2015, 2.1.32]

3.23

point of interest

POI

specific point location that is thought useful or interesting

EXAMPLE A point on the Earth’s representing the location of a monument or of hotels, campsites, fuel stations
or any other categories often used in navigation systems.

Note 1 to entry: A POI may lie outside the road network. An access point is a point on the road network in order
to access this POI.

3.24

polygon
planar surface defined by one exterior boundary and zero or more interior boundaries

[SOURCE: EN ISO 19136:2009]

3.25

predefined location

location using a unique identifier (reference) that is agreed upon in both sender and receiver system to
select a location from a set of locations already exchanged

Note 1 toentry:  Adapted from [SO 17572-1:2015,

3.26
primary point
point met last when a linear road section is travelled according to the location direction

Note 1 toentry: In case of an affected linear with an event it generally pinpoints the origin of the event
(ENISO 14819-3).

3.27
referent
known location from which relative measurement is made along a linear element

Note 1 to entry:  Adapted from EN ISO 19148:2012.

3.28
secondary point
point met first when a linear road section is travelled according to the location direction

3.29
tuple
ordered list of values

[SOURCE: EN ISO 19136:2009]

Note 1 to entry:  Considered values are here geodetic coordinates.
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4 Symbols and abbreviations

For the purpose of this document, the following abbreviations apply throughout the document unless
otherwise specified.

ALERT-C Alert and problem location for European road traffic, version C

C-ITS Cooperative intelligent transport systems
DNP Distance to next point

FOW Form of way

FRC Functional road class

GIS Geographic information system

GML Geographic markup language

GPS Global positioning system

ILOC Intersection location

NOTE1 Itis the basis of a dynamic referencing system named “ILOC referencing system”, subsequently adopted
by TPEG as “TPEG-Loc”.

LR Linear referencing

LRM Linear referencing method
LRP Location reference point
OpenLR Open location referencing

NOTE 2  Itis a trade mark of the TomTom BV company (see http://www.openlr.org).

TPEG Transport protocol expert group

TPEG2 Transport protocol expert group, generation 2

5 Conformance

The DATEX II platform independent data model of which the location referencing packages as well as
Predefined Locations Publication sub-model are parts, corresponds to the Level A model as defined in
EN 16157-1.

Conformance with this Part shall require platform independent models from which platform specific
models are generated to comply with the UML modelling rules defined in EN 16157-1 and with the
following requirements of this sub-model which are expressed in this Part:

— comply with all stipulated minimum and maximum multiplicity requirements for UML elements and
relationships;

— comply with all definitions, types and ordering;

— employ optional elements as specified;

— comply with all expressed constraints.

It should be noted that conformance of a publication service with all the structural requirements stated

above does not necessarily ensure that the informational content of that service will be semantically
comprehensible.
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6 UML notation

The UML notation used in this European Standard shall be as described in [SO/IEC 19505-1
NOTE Some introduction guides to UML 2 are provided in the Bibliography of EN 16157-1:2018.

7 The DATEX II location referencing model

7.1 General

7.1.1 General

The normative Annex A provides the data dictionary i.e. a comprehensive view of the different classes,
attributes and associations for each package. Each subclause corresponds to a package.

The types of attribute and the enumerations specific to this part are defined in the normative Annex A.

The XML subschema corresponding to this part of EN 16157 is provided in the normative Annex B.

The informative Annex C provides some explanations about the location referencing methods that are
relevant for this part of EN 16157, some of them being drawn from approved standards like those on
linear referencing or on ALERT-C.

7.1.2 The package “LocationReference”

7.1.2.1 The overall model

The package “LocationReference” supplies classes and attributes to the definition of a location locating a
traffic object e.g. a situation record in a situation publication. It is pictured including the relationships
between the classes in Figure 1.

This contributes important information in the different publications derived from the
“PayloadPublication” defined in EN 16157-7, bringing information on “where” in each case.
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7.1.2.2 Semantics

The most generic concept, the location reference, is a set of one or several locations and is depicted by
the abstract class “LocationReference” that is the main entry point of the corresponding package to
carry the corresponding locations. The class is a subclass of
Common::Classes::BasicData::LocationReference that is defined in EN 16157-7.

This location reference can be either used as a set of locations that can be seen independently one from
another and without any order (class “LocationGroup”) or as an itinerary (or route) (class “Itinerary”)
or a single location (depicted by the class “Location”), which is the atomic locating unit. In the case of an
itinerary the different sections defining it shall be defined following a specific order or linkage.

Any location reference (i.e. an itinerary or a group of non-ordered locations or single location) can be
predefined i.e. previously defined, identified and exchanged and then be used through its reference
(respectively class  “ItineraryByReference”, class “LocationGroupByReference” and class
“LocationByReference”).

A group of non-ordered locations as well as an itinerary have at least two locations.

A location can be:

— a road network element (class “NetworkLocation”), which can be either a linear (see 7.1.4 class
“LinearLocation”) or a point location (see 7.1.3 class “PointLocation”)

— oranarea (see 7.1.5 class “AreaLocation”).

Supplementary information may be added to a road network element (see7.6 package

“SupplementaryPositionalDescription”).

In case of an itinerary destination(s) may be added to it through occurrence(s) of the class
“Destination”. A destination can be delineated either as a point on the road network (class
“PointDestination” defined from the class “PointLocation”) or as an area (class “AreaDestination”
defined from the class “AreaLocation”).

To help the location to be displayed on a map, geodetic coordinates (in term of geodetic longitude and
geodetic latitude) may be added as “coordinatesForDisplay” (see 7.5 package “PointCoordinates”).

External references may be added to locations if there is a need to add a reference to an external/other
referencing system (class “ExternalReferencing”). The given reference code provided shall be
accompanied with the name of the external referencing system in use. For example, this feature may be
used to extend the present model accordingly to EN 16157-1.

7.1.3 The class “PointLocation”

7.1.3.1 The class model

The class model “PointLocation” is provided including the relationships between the classes in Figure 2.
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7.1.3.2 Semantics

A point network element (class “PointLocation”) represents a single geospatial point on a road. It shall
be referenced using at least one of the following six methods:

— the ALERT-C location referencing methods (class “AlertCPoint”); an ALERT-C point can be defined
several times, each definition being associated to a unique triple: country code, table number and
version number; there are two methods based on ALERT-C:

— a point simply defined by a reference in an ALERT-C location table (see 7.2.4 package
“AlertCMethod2Point”);

— a point defined by a reference in an ALERT-C location table with a distance between the
ALERT-C point and the actual point (see 7.2.6 package “AlertCMethod4Point”);

— the TPEG-Loc location referencing method (see 7.7.4 package “TpegPointLocation”);

— the linear referencing method (see 7.4 package “LinearReferencing”); a point defined by the linear
referencing method may be associated with different instances, each one associated to a reference
model through the attribute “LinearElement:linearElementReferentModel” (see 7.4.1) but
representing the same geographic feature;

— the OpenLR™ location referencing method? (see 7.8.1 package “OpenlrPoint”);

— A geographic point defined with geodetic coordinates. It may include a bearing (class
“PointByCoordinates”). The other attributes are defined in the package “PointCoordinates”
(see 7.5).

When a point location is defined using different methods it is assumed to represent the same
geographic location.

7.1.4 The class “LinearLocation

7.1.4.1 The class model

The class model “LinearLocation” supplies classes and attributes to the definition of a linear location
which specializes a location of a traffic object. It is pictured including the relationships between the
classes in Figure 3.

1 OpenLR™ is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by CEN or CENELEC of this
product.
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7.1.4.2 Semantics

A linear network element (class “LinearLocation”) is a part of the road network defined between two
points on the same road. It may include an indication of direction. It shall be referenced using at least
one of the following five methods:

— the ALERT-C location referencing methods (class “AlertCLinear”); the ALERT-C linear location can
be defined several times, each definition being associated to a unique triple: country code, table
number and version number; three methods are possible:

— an ALERT-C linear entity defined as a reference in an ALERT-C location table (see 7.2.2 package
“AlertCLinearByCode”);

— a linear section defined by two points defined by references in an ALERT-C location table
(see 7.2.3 package “AlertCMethod2Linear”);

— alinear section defined by two points defined by references in an ALERT-C location table with
a distance between the ALERT-C point and the corresponding start point / end point of the
actual section (see 7.2.5 package “AlertCMethod4Linear”);

— the GML-based linear definition method (see 7.3 package “Gml”);

— the TPEG-Loc location referencing method (see 7.7.3 package “TpegLinearLocation”);

— the linear location referencing method (see 7.4.1 package “LinearWithinLinearElement”);
— the OpenLR™ location referencing method (see 7.8.2 package “OpenlrLinear”).

When a linear location is defined using different methods it is assumed to represent the same
geographic location. As well, a linear location defined by the linear referencing method or an ALERT-C
location method may be associated to different instances, each one associated to a reference model but
representing the same geographic feature.

Some location referencing methods like OpenLR™ or GML allow defining linear locations that belong to
several roads whereas some others not (like ALERT-C, TPEG or linear referencing). These latter linear
locations are composed to the “SingleRoadLinearLocation” class, which is inherited from the
“LinearLocation” class.

7.1.5 The class “ArealLocation”

7.1.5.1 The class model

The class model “AreaLocation” is provided including the relationships between the classes in Figure 4.
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Figure 4 — The “AreaLocation” class model

7.1.5.2 Semantics
An area (class “AreaLocation”) can be either a geographic or a geometric two-dimensioned feature. It
may be qualified by height information to provide additional geospatial discrimination (e.g. for snow in

an area but only above a certain height). It shall be referenced using one of the following five methods
without being exclusive:

— the Alert-C location referencing method (see 7.2.1 package “AlertCArea”);

— the TPEG-Loc location referencing method (see 7.7.1 package “TpegAreaLlocation”);
— the OpenLR™ location referencing method (see 7.8.3 package “OpenlrArea”);

— as anamed area (see 7.9 package “NamedArea”);

— asan area defined as a multipolygon (see 7.3 package “Gml”).

7.2 The package “AlertC”

7.2.1 The package “AlertCArea”

7.2.1.1 The class model

The package “AlertCArea” supplies classes and attributes to the definition of an area-typed location
using a pre-defined ALERT-C area location. It is pictured including the relationships between the classes
in Figure 5.
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«D2Class»
AlertCArea

«D2Attribute»
+ alertCLocationCountryCode: String
+ alertCLocationTableNumber: String
+ alertCLocationTableVersion: String

¢

«D2Relation»

+arealLocation 1

«D2Class»
AlertCLocation

«D2Attribute»
+ alertCLocationName: MultilingualString [0..1]
+ specificLocation: AlertCLocationCode

Figure 5 — The “AlertCArea” package class model

7.2.1.2 Semantics

An ALERT-C area (class “AlertCArea”) represents an area defined by reference to an area already
defined in a pre-defined ALERT-C location table.

7.2.2 The package “AlertCLinearByCode”

7.2.2.1 The class model
The package “AlertCLinearByCode” supplies classes and attributes to the definition of a linear location

using a pre-defined ALERT-C linear location. It is pictured including the relationships between the
classes in Figure 6.
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«D2Class»
AlertClLinear AlertCDirection
Alertéll?ifnif:;:Code ; «D2Attribute»
«D2Relation» 1|, jlertCDirectionCoded: AlertCDirectionEnum

+ alertCDirectionNamed: MultilingualString [0..1]
+ alertCAffectedDirection: LinearDirectionEnum

«D2Relation»

+locationCodeForLinearLocation |1

«D2Class»
AlertCLocation

«D2Attribute»
+ alertCLocationName: MultilingualString [0..1]
+ specificLocation: AlertCLocationCode

Figure 6 — The “AlertCLinearByCode” package class model

7.2.2.2 Semantics

An ALERT-C linear location reference by code presents a linear section along a road defined by an
ALERT-C code i.e. a tabular reference of linear location in an ALERT-C location table (class
“AlertCLinearByCode”).

It shall have an associated direction of traffic flow representing the direction of traffic flow along the
road to which the information relates (class “AlertCDirection”).

The ALERT-C linear location reference is given an ALERT-C direction using a set of predefined coded
values. The attribute “alertCDirectionCoded” is used to define which offset type (i.e. negative or
positive) is used to navigate in the ALERT-C location table. The attribute “alertCAffectedDirection”
specifies the driving direction(s) affected by the traffic object. A name may also be added to complete
the direction definition.

7.2.3 The package “AlertCMethod2Linear”
7.2.3.1 The class model

The package “AlertCMethod2Linear” supplies classes and attributes to the definition of a linear location
using the method 2 as explained in ENISO 14819-3:2013, Annex C. It is pictured including the
relationships between the classes in Figure 7.
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«D2Class»
AlertCLinear AlertCDirection

«D2Class»

AlertCMethod2Linear «D2Attribute»

+ alertCDirectionCoded: AlertCDirectionEnum
+ alertCDirectionNamed: MultilingualString [0..1]
/ \ + alertCAffectedDirection: LinearDirectionEnum

/N

«D2Relation»

[y

/ N\
«D2Relation» «D2Relation»
/
/ \
/ N\
1 / \ 1
\
«D2Class» «D2Class»
AlertCMethod2PrimaryPointLocation AlertCMethod2SecondaryPointLocation

«D2Relation» «D2Relation»

/

/
/1
«D2Class»

AlertCLocation

[

«D2Attribute»
+ alertCLocationName: MultilingualString [0..1]
+ specificLocation: AlertCLocationCode

Figure 7 — The “AlertCMethod2Linear” package class model

7.2.3.2 Semantics

An ALERT-C linear location reference using method 2 (class “AlertCMethod2Linear”) represents a linear
section along a road between two points, primary and secondary, which are pre-defined in an ALERT-C
location table. Direction is from the secondary point (class “AlertCMethod2SecondaryPointLocation”) to
the primary point (class “AlertCMethod2PrimaryPointLocation”), i.e. the secondary point is first met
before the primary point when the road section is travelled in the location direction.

It shall have an associated direction of traffic flow representing the direction of traffic flow along the
road to which the information relates (class “AlertCDirection”).

The ALERT-C linear location reference is given an ALERT-C direction using a set of predefined coded
values. The attribute “alertCDirectionCoded” is used to define which offset type (i.e. negative or
positive) is used to navigate in the ALERT-C location table. The attribute “alertCAffectedDirection”
specifies the driving direction(s) affected by the traffic object. In case of a ring road, the
“alertCDirectionCoded” attribute is used to remove the ambiguity how to reach the primary point from
the secondary point. A name may also be added to complete the direction definition.
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7.2.4 The package “AlertCMethod2Point”

7.2.4.1 The class model

The package “AlertCMethod2Point” supplies classes and attributes to the definition of a point location
using the method 2 as explained in EN ISO 14819-3:2013, Annex C. It is pictured including the
relationships between the classes in Figure 8.

«D2Class»
AlertCPoint AlertCDirection
«D2Class»
. «D2Attribute»
AlertCMethod2Point ;
«D2Relation» 1|, gjertcDirectionCoded: AlertCDirectionEnum

+ alertCDirectionNamed: MultilingualString [0..1]
+ alertCAffectedDirection: LinearDirectionEnum

«D2Relation»

1

«D2Class»
AlertCMethod2PrimaryPointLocation

«D2Relation»

1

«D2Class»
AlertCLocation

«D2Attribute»
+ alertCLocationName: MultilingualString [0..1]
+ specificLocation: AlertCLocationCode

Figure 8 — The “AlertCMethod2Point” package class model

7.2.4.2 Semantics

An ALERT-C point using method 2 (class “AlertCMethod2Point”) represents a single point on the road
network defined by reference to a point in a pre-defined ALERT-C location table (class
“AlertCMethod2PrimaryPointLocation”). This point is called primary point. It also has an associated
direction of traffic flow representing the direction of traffic flow along the road to which the
information relates (class “AlertCDirection”).

The ALERT-C point location is given an ALERT-C direction using a set of predefined coded values. The
attribute “alertCDirectionCoded” is used to define which offset type (i.e. negative or positive) is used to
navigate in the ALERT-C location table. The attribute “alertCAffectedDirection” specifies the driving
direction(s) affected by the traffic object. A name may also be added to complete the direction
definition.
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7.2.5.1 The class model
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The package “AlertCMethod4Linear” supplies classes and attributes to the definition of a linear location
using the method 4 as explained in EN ISO 14819-3:2013, Annex C. It is pictured including the

relationships between the classes in Figure 9.

AlertCLinear

«D2Class»
AlertCMethod4Linear

«D2Relation»

1

«D2Class»
AlertCMethod4PrimaryPointLocation

«D2Relation»
.
. /
\VX/
«D2Relation»
//
e
1 1 e

«D2Class»
AlertCLocation

«D2Attribute»
+ alertCLocationName: MultilingualString [0..1]
+ specificLocation: AlertCLocationCode

«D2Class»
AlertCDirection

«D2Attribute»

alertCDirectionCoded: AlertCDirectionEnum
+ alertCDirectionNamed: MultilingualString [0..1]
+ alertCAffectedDirection: LinearDirectionEnum

«D2Relation» 1| ,

«D2Relation»

«D2Class»
AlertCMethod4SecondaryPointLocation

/

«D2Relation»

«D2Relation»
\\\
\\1 1
«D2Class»
OffsetDistance
«D2Attribute»

+ offsetDistance: MetresAsNonNegativelnteger

Figure 9 — The “AlertCMethod4Linear” package class model

7.2.5.2 Semantics

An ALERT-C linear location reference using method 4 (class “AlertCMethod4Linear”) represents a linear
section along a road between two points, primary and secondary, which are pre-defined in an ALERT-C
location table, accompanied by distances. The distance is defined as being the non-negative distance in
metres between the ALERT-C point and the actual referenced point (class “OffsetDistance”). Direction is
from the secondary point (class “AlertCMethod2SecondaryPointLocation”) to the primary point (class
“AlertCMethod2PrimaryPointLocation”), i.e. the secondary point is first met before the primary point
when the road section is travelled in the location direction.

It shall have an associated direction of traffic flow representing the direction of traffic flow along the
road to which the information relates (class “AlertCDirection”).

Full document details: BS EN 16157-2:2019
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The ALERT-C linear location reference is given an ALERT-C direction using a set of predefined coded
values. The attribute “alertCDirectionCoded” is used to define which offset type (i.e. negative or
positive) is used to navigate in the ALERT-C location table. The attribute “alertCAffectedDirection”
specifies the driving direction(s) affected by the traffic object. In case of a ring road, the
“alertCDirectionCoded” attribute is used to remove the ambiguity how to reach the primary point from

the secondary point. A name may also be added to complete the direction definition.
7.2.6 The package “AlertCMethod4Point”

7.2.6.1 The class model

The package “AlertCMethod2Point” supplies classes and attributes to the definition of a point location
using the method 4 as explained in ENISO 14819-3:2013, Annex C. It is pictured including the

relationships between the classes in Figure 10.

AlertCPoint

«D2Class»
AlertCDirection

«D2Class»
AlertCMethod4Point

«D2Relation» 1],

+
+

«D2Attribute»

alertCDirectionCoded: AlertCDirectionEnum
alertCDirectionNamed: MultilingualString [0..1]
alertCAffectedDirection: LinearDirectionEnum

«D2Relation»

1

«D2Class»
AlertCMethod4PrimaryPointLocation

\

.

N

«D2Relation» «D2Relation»
1
«D2Class»

AlertCLocation

+

+

«D2Attribute»
alertCLocationName: MultilingualString [0..1]
specificLocation: AlertCLocationCode

«D2Class»
OffsetDistance

«D2Attribute»
+ offsetDistance: MetresAsNonNegativelnteger

Figure 10 — The “AlertCMethod4Point” package class model

7.2.6.2 Semantics

An ALERT-C point using method 4 (class “AlertCMethod4Point”) represents a single point on the road
network as defined by reference to a point in a pre-defined ALERT-C location table (class
“AlertCMethod2PrimaryPointLocation”). It shall be augmented with the non-negative distance in
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metres between the ALERT-C point and the actual referenced point (class “OffsetDistance”). This point
is called primary point. It also has an associated direction of traffic flow representing the direction of
traffic flow along the road to which the information relates (class “AlertCDirection”).

The ALERT-C point location is given an ALERT-C direction using a set of predefined coded values. The
attribute “alertCDirectionCoded” is used to define which offset type (i.e. negative or positive) is used to
navigate in the ALERT-C location table. The attribute “alertCAffectedDirection” specifies the driving
direction(s) affected by the traffic object. A name may also be added to complete the direction
definition.

7.3 The package “Gml”

7.3.1 The class model

The package “Gml” includes four classes with their attributes for the definition of a linear location which
specializes a location of a traffic object. It is pictured in Figure 11.

Gl LineString i
Gl Multi Polygon

wDZ2Classs
w2 Classe

«DZAtributes
+ posList: GmlPosList
+ selimension: MonMegativelnteger [0..1]
+ zrsMame: String [0..1]

«DZAtributes
+ gmlArealame: MultilingualString [0..1]

«D2Relations

1.7

«D2C1asse
Grnl Palygon

«DZRelations «DZRelations

+exterior|1 +interior (0.7

«D2Cassn
GmlLinearRing

Figure 11 — The “Gml” package class model

7.3.2 Semantics

This method complies with EN ISO 19136.
The class “GmlLineString” instantiates a GML line string and has three attributes:

— the “posList” attribute which contains the ordered list of the two- or three-dimensional point
coordinates according to EN ISO 19136 (corresponding GML attribute: gml:posList);

— the “srsName” attribute which specifies the Coordinate Reference System (CRS) used to interpret
the corresponding coordinates in this GmlLineString. This attribute is defined according to the
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same standard. Unlike GML where it is mandatory, when this attribute is not filled in the
corresponding CRS is “ETRS89-LatLonh”;

— the “srsDimension” which provides the number of coordinates for each point belonging to the
LineString. This value is either 2 or 3. If it is not provided, the default value is “2”.

NOTE The order of coordinates is defined according to the CRS chosen [3]. Generally, the sequence is
“latitude” then “longitude”.

The order of the points forming the line string provides the direction of the geographic feature.

EXAMPLE In case the postList attribute contains a set of six coordinate values, it will represent a line defined
by two points when the dimension is “3”. In the other cases, the line will be defined by three points in the same
plan.

The class “GmIMultiPolygon” instantiates a case of GML_MultiSurface where all the surfaces belonging
to the set are polygons (class “GmlPolygon”). When this area is defined by several polygons (and not
only one), each of them may be associated with a name (attribute “gmlAreaName”) to distinguish them.

Each polygon is defined by an exterior linear ring and zero to several interior linear rings that define
interior patches. A linear ring (class “GmlLinearRing” equivalent to GM_LinearRing) is a specific, not
self-intersecting closed curve derived from a line string, i.e. where the last tuple is identical to the first
one. Such linear ring is composed of at least four positions. This linear ring is not self-intersecting to
avoid creating fragmented (non-compact) areas since several exteriors can be attached to an instance of
the “GmlMultiPolygon” class.

7.4 The package “LinearReferencing”
7.4.1 The package “PointAlongLinearElement”

7.4.1.1 The class model

The package “PointAlongLinearElement” supplies classes and attributes to the definition of a point
location using different linear referencing methods as specified in EN ISO 19148. It is pictured including
the relationships between the classes in Figure 12.
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7.4.1.2 Semantics

A point defined by a linear reference represent a single point on a linear element, part of the road
network. In addition to the linear location definition itself (class “PointAlongLinearElement”), which
contains complementary elements like geographic direction, if the point is at-grade or below/above
ground level, it shall be realized with two elements:

— The underlying linear element (class “LinearElement”),

— The distance expression between a given point on this linear element and the point itself (abstract
class “DistanceAlongLinearElement”).

The distance expression shall be one of the following:

— An absolute distance expression i.e. a curvilinear measurement (in metres) starting from the origin
point of the underlying linear element (class “DistanceFromLinearElementStart”);

— A percentage as distance expression i.e. the ratio between the absolute distance of the considered
point from the starting point of the underlying linear element and the total length of this linear
element (class “PercentageDistanceAlongLinearElement”).

— Avrelative distance expression i.e. a curvilinear measurement (in metres) starting from an identified
point of the considered linear element considered as reference point (class
“DistanceFromLinearElementReferent”). This reference point is named “Referent” (class
“Referent”);

In case a referent is considered, it can be a distance marker (also named kilopost, kilometre-post or
milepost), an area border (e.g. a county border), an intersection, a road node or a landmark. It is defined
by a unique identifier. Two referents may be used to frame the considered point (notions of “from”
referent and of “towards” referent), which explicitly defines the considered driving direction as going
from the “from” referent to the “towards” referent and overrides the implicit direction defined by the
underlying linear element direction. A referent may be given geodetic coordinates (see 7.5 package
“PointCoordinates”).

The linear element that underlies the point location is defined by several means:

— A reference (class “LinearElementByCode”), which implies it has previously been defined and
exchanged through the ad hoc publication (see Clause 8);

— An ordered sequence of referents including the starting point and the end point of this linear
element (class “LinearElementByPoints”). In case the linear element is defined by referents, the
sequence order provides the linear element direction.

— Alinear geographic feature delineated by a line string (class “LinearElementByLineString” - see 7.3
package “Gml”).

The linear element shall be given either a road number or a road name depending on what exists. [t may
be accompanied by other information depending on the road operator and may be typified i.e. defining
whether it is a road, a road section or a slip road. In particular, the attribute
“linearElementReferenceModel” shall be filled in in case several instances of the class
“PointAlongLinearElement” are created.
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7.4.2 The package “LinearWithinLinearElement”

7.4.2.1 The class model

The package “LinearWithinLinearElement” supplies classes and attributes to the definition of a linear
location using different linear referencing methods (LRM) as specified in EN ISO 19148. It is pictured
including the relationships between the classes in Figure 12.

«DZ2Classq «DZClass»
LinearwithinLinear Element Linear Element

wD2Attributes
linearElementMature: LinearElementMatureEnum [0..1]
linearElementReferencebdadel: String [0..1]
linearElementReferencedodelVersion: String [0..1]
roadMame: MultilingualString [0..1]
roadMumber: String [0..1]

«D2Atbutes
+ administrativeArea0flinearSection: MultilingualString [0..1]
+ directionOnLinearSedcion: DirectionEnum [0..1]
+ directionRelativeOnLinearSection: LinearlirectionEnum [0..1]
+ heightGradeOflinearSection: HeightGradeEnum [0..1]

«DZRelations 4

+ 4+ + + +

«[2Relation» «DZRelations

+iromPaint +taPoint
|1 |1

«D2Classs
DisfanceAlomrglimeartlement

Figure 13 — The “LinearWithinLinearElement” package class model

7.4.2.2 Semantics

A linear location defined by a linear reference represents a linear section on a linear element, part of the
road network. It shall be defined by two points belonging to the same road/street. In addition to the
linear location definition itself (class “LinearWithinLinearElement”), which contains complementary
elements like geographic direction, information whether the point is at-grade or below/above ground
level, it shall be realized with two elements:

— the underlying linear element (class “LinearElement”),

— two distance expressions between a given point on this linear element and respectively the starting
point named “from point” and the ending point named “to point”, framing the linear section
(abstract class “DistanceAlongLinearElement”).

These elements are defined according to the rules in 7.4.1.

7.5 The package “PointCoordinates”

7.5.1 The class model
The package “PointCoordinates” supplies classes and attributes to the definition of a point location by

coordinates including three-dimension definition and the corresponding confidence parameters. It is
pictured including the relationships between the classes in Figure 14.
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Coordinates defined according to the

European Terrestrial Reference System 1989

(ETRS89) which was coincident with ITRS in
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) X This is the European implementation of ITRS,

i :Z:;‘\Jtduzvei‘?\aotal but unlike ITRS and WGS84 it is centred on
Europe. ETRS89 is the EU recommended frame

- o ofreference for geodata in Europe.
«D2Relation» <<D2Re|ation»>
- ~

«D2Class»
PointCoordinates

«D2Attribute»

«D2Class»
PositionConfidenceEllipse

N
™
‘ ‘ +horizontalPositionAccuracy ™ 0.1

«D2Class»
PositionAccuracy

«D2Attribute»

+ semiMajorAxisLength: MetresAsFloat [0..1] «D2Relation» «D2Attribute»
+ semiMajorAxisLengthCodedError: PositionConfidenceCodedErrorEnum [0..1] .
+ semiMinorAxsLonaths MetreshaFiont [0.1) + accuracyPercentile50: MetresAsFloat [0..1]

: - + P tile75: MetresAsFloat [0..1
+ semiMinorAxisLengthCodedError: PositionConfidenceCodedErrorEnum [0..1] + Zzzﬁ:x[’:z;:t;\z%‘ MZt:ZAzF\ZZt EO 1}
+ semiMajorAxisOrientation: AnglelnDegrees [0..1] ‘ N - - : :
+ semiMajorAxisOrientationError: Boolean [0..1] +\/EVUC3|POSIUOHACCuracy’4’,, o1

o _«D2Relation»

HeightCoordinate

| «D2Class» ‘
|
|
|

| + heightValue: MetresAsFloat

| «D2Attribute»
+  heightType: HeightTypeEnum [0..1]

«D2Relation»

0.1

«D2Class»
AltitudeConfidence

f
|
|
|
|
| «D2Attribute»

|+ altitudeAccuracyCodedValue: AltitudeAccuracyEnum [0..1]

|+ altitudeAccuracyCodedError: PositionConfidenceCodedErrorEnum [0..1]

Figure 14 — The “PointCoordinates” package class model

7.5.2 Semantics

In this package a point is defined by geodetic coordinates (in term of geodetic longitude and geodetic
latitude) through the class “PointCoordinates”. Geodetic coordinates are defined according to the
European Terrestrial Reference System of 1989 (ETRS89) which was coincident with the International
Terrestrial Reference System (ITRS) in 1989. This is the European implementation of ITRS, but unlike
ITRS it is fixed to the stable part of the Eurasian Plate. The coordinates and maps in Europe based on
ETRS89 are not subject to change due to the continental drift. ETRS89 is the EU-recommended frame of
reference for geodetic data in Europe.

In the case of three-dimension definition the third coordinate is added through the class
“HeightCoordinate”. Three variants of height are proposed: by default, it is the ellipsoidal height
(measured relatively to the IERS ellipsoid). Other possibilities are gravity-related height (defined by a
value measured along direction of gravity above the reference geoid i.e. equipotential surface of the
Earth's gravity field which globally approximates mean sea level - often inaccurately named “altitude”)
and relative height defined relatively to the ground level.

In addition, the classes “PositionConfidenceEllipse” and “AltitudeConfidence” can be used to defined the
accuracy of the geographical position through a confidence ellipse and its height according to the
specifications of ETSI/TS 102 894-2. This accuracy is based on a confidence level of 95 %
(see ETSI/TS 102 894-2 V1.2.1 (2014-09), A.119 and A.8). The class “PositionAccuracy” is defined
according to .
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7.6 The package “SupplementaryPositionalDescription”

7.6.1 The class model

The package “SupplementaryPositionalDescription” is pictured including the relationships between the
classes in Figure 15.

«D2Classe
SupplementaryPositional Description

«DZ2Adributes
directionPurpose: DirectionPurposeEnum [0..1]
geographichescriptor: GeographicCharacteristicEnum [0..1]
infrastructureDescriptor: InfrastructureDescriptorEnum [0..1]
lengthAffected: MetresfsFloat [0..1]
locationDescription: MultilingualString [0..1]
locationPrecision: MetresfsNonMegativelnteger [0..1]
positionOnCarriageway: RelativePositionOnCarriagewayEnum [0..1]
sequentialRampMumber NonMNegativelnteger [0..1]

+F o+ o+ o+ o+ o+t

1

«D2ﬁelaﬁ°n» «D2Relation: <D2Relations
0.7
‘ . 0.1

wDZClasss
i «DZ2Claszse NzmedAez
Roadirfor mation ’ ‘ Carriageway ‘ b2C!
" assm
wDZ2Attributes MamedArea:;:Namedirea

N . . «D2attributes
: majﬁeshn-a;:.n. Stnn19 @1 + cariageway: CariagewayEnum i
radciames: nn.g 0.1 + originalHumberOfLanes: Integer [0..1] «D2Attributes . .
+ roadMumber: String [0..1] + areaMame: MultilingualString
+ country: CountryCode [0..1]
+ namedAreaType: NamedAreaTypeEnum%

«DZRelations

0.

«D2Classs
Lane

aD2Attributes
+ laneMumber: Integer [0..1]
+ lanellzage: LaneEnum [0..1]

Figure 15 — The “SupplementaryPositionalDescription” package class model

7.6.2 Semantics

Supplementary positional information may be added to a road network element for describing the road,
or transversal position of the element to be located on the road. Therefore, the following elements may
be defined:

— the main direction purpose of the road at the location;

— the geographic descriptor which identifies a geographic characteristic to help identify the specific
location;

— the infrastructure descriptor which identifies infrastructure to help identify the specific location;

— the length (measured in metres) of carriageway (and lanes) affected by the associated traffic
element;
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— thelocation description which is a supplementary human-readable description of the location;

— the location precision which indicates that the location is given with a precision which is better
than the stated value in metres;

— the relative position across carriageway;

— the sequential number of an exit/entrance ramp from a given location in a given direction
(normally used to indicate a specific exit/entrance in a complex junction/intersection).

Besides it may be completed by transverse information:

— on the road: name, number, or destination;

— on the exact carriageway(s), with for each the corresponding lane(s) and the affected length;
— onthe concerned area (see 7.9 package “NamedArea”).

7.7 The package “TpegLoc”

7.7.1 The package “TpegDescriptor”

7.7.1.1 The class model
The package “TpegDescriptor” supplies classes and attributes to the definition of a descriptor in TPEG

which delineates the descriptive part of a TPEG location besides geodetic coordinates. It is pictured
including the relationships between the classes in Figure 16.
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«D2Class»
TpegDescriptor

«D2Attribute»
+ descriptor: MultilingualString
1 i

AN

«D2Class» «D2Class»
TpegAreaDescriptor TpegPointDescriptor
«D2Attribute» 7 A
+ tpegAreaDescriptorType: TpeglocO3AreaDescriptorSubtypeEnum 3/\‘3’ A \\,/k
/
/
/
//
/ «D2Class»
/ TpegOtherPointDescriptor
/
/’ «D2Attribute»
/ + tpegOtherPointDescriptorType: Tpegloc030therPointDescriptorSubtypeEnum
) «D2Class»
/ TpeglicPointDescriptor
/ )
/ «D2Attribute»
// + tpegllcPointDescriptorType: TpeglocO3llcPointDescriptorSubtypeEnum
«D2Class»

TpeglunctionPointDescriptor

«D2Attribute»
+ tpeglunctionPointDescriptorType: TpeglocO3JunctionPointDescriptorSubtypeEnum

Figure 16 — The “TpegDescriptor” package class model

7.7.1.2 Semantics

A descriptor is a TPEG-originated word representing any textual description and shall be composed of a
descriptor type, a text string and a language code. The latter two elements shall be embedded in a
“MultingualString” structure.

Different descriptors are provided for areas and for points. The corresponding descriptor types are
defined in different enumerations in A.4.

7.7.2 The package “TpegPointLocation”
7.7.2.1 The class model

The package “TpegPointLocation” supplies classes and attributes to the definition of a point location
using the methods specified in CEN ISO/TS 18234-6 and CEN ISO/TS 24530-2. It is pictured including
the relationships between the classes in Figure 17.
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TpegPointLocation

«D2Class»

«D2Attribute»

+ tpegDirection: DirectionEnum

/\
A

«D2Class»
TpegSimplePoint

«D2Attribute»

+ tpegSimplePointLocationType: TpeglocO1SimplePointLocationSubtypeEnum

M

«D2Class»
TpegFramedPoint

«D2Attribute»

+ tpegFramedPointLocationType: TpeglocO1FramedPointLocationSubtypeEnum
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«D2Relation» |

«D2Relation»
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I

«D2Class»
TpegNonJunctionPoint

«D2Relation»
«D2Relation» /
+from// g
+point |1 1 +o
«D2Class»
TpegPoint
A
[

AN
Coordinates defined according to
the European Terrestrial Reference
System 1989 (ETRS89) which was
coincident with ITRS in 1989.
This is the European
implementation of ITRS, but unlike
ITRSand WGS84 it is centred on
Europe. ETRS89 is the EU
recommended frame of reference

TPEGNonJunctionPoint atleast one

point is located, i.e. must be of type

«D2Relation» | for geodata in Europe.
/ b
1 )
«D2Class»
«D2Class» PoiptCoordi[\ates:z ‘
Tpeglunction PointCoordinates «D2Relation» When used as a composition of
«D2Relation» 1 "
«DZA'ttrlbute» ‘ ofthese descriptors must identify
+ latitude: Float . . "
- X o the road on which the non junction
~_ + longitude: Float -
\ «D2Relation»_ | oiherName +name
\ 0¥ 1.%
\ e |
\ ~
‘ \\ TpegPointDescriptor
«D2Relation» «D2Class»
\\ TpegDescriptor::TpegOtherPointDescriptor
\
| «D2Attribute»
«D2Relation» | \ + tpegOtherPointDescriptorType: TpeglocO30therPointDescriptorSubtypeEnum
| +ile \ 1.3
TpegPointDescriptor
«D2Class»
‘ TpegDescriptor::TpegllcPointDescriptor
«D2Attribute»
+ tpeglicPointDescriptorType: TpeglocO3llcPointDescriptorSubtypeEnum
+name 0.1 h
TpegPointDescriptor
«D2Class»

TpegDescriptor::TpeglunctionPointDescriptor

Each occurance

must be mutually

«D2Attribute»

exclusive

+ tpeglunctionPointDescriptorType: TpeglocO3JunctionPointDescriptorSubtypeEnum

Figure 17 —The “TpegPointLocation” package class model

7.7.2.2 Semantics

A TPEG point represents a single point on the road network defined by a TPEG-Loc structure and shall
have a direction of traffic flow. It shall be realized as:

36

Full document details: BS EN 16157-2:2019

Documents

Document Sharing Hub


https://doi.org/10.3403/BSEN16157
http://www.avadocuments.com/doc/bs-en-16157-2-2019
http://www.avadocuments.com/doc/bs-en-16157-2-2019

EN 16157-2:2019 (E)

— asimple point (class “TpegSimplePoint”) i.e. a point on the road network not bounded by any other
points on the road network, or

— a framed point (class “TpegFramedPoint”) i.e. represents a point on the road network framed (or
bracketed) between two other points on the same road. It can be used when the location is not at a
junction and is a point without a predefined name. The two points at either side are used to frame
the location with known points;

Points of one type or of the other have the common characteristics of all of TPEG points (class
“TpegPoint”). They can be either located at a road junction (class “TpegJunction”) or located outside any
road junction (class “TpegNonJunctionPoint”). They also include a geodetic coordinate pair as already
defined in 7.1.2.2.

When a TPEG point is at a junction it shall be defined with one to three ILOC descriptors (class
“TpegllcPointDescriptor”). It may also be described with a junction descriptor (class
“TpegJunctionPointDescriptor”) and/or with other point descriptors (class
“TpegOtherPointDescriptor”). Regarding ILOC descriptor the different values of this descriptor shall be
mutually exclusive.

When a TPEG point is not at a junction it shall be defined with at least one point descriptor (the class
“TpegOtherPointDescriptor”). One of these descriptors shall identify the road or street on which the
TPEG point is located. The corresponding descriptor type shall have either the value ‘linkName’ or the
value ‘localLinkName’ (see Table A.89).

A TPEG framed point shall be defined by three TPEG points. In addition to the framed point that is not
on a junction, it shall define other two points that frame the framed point.

The different descriptors are described in 7.7.1.

7.7.3 The package “TpegLinearLocation”

7.7.3.1 The class model
The package “TpegLinearLocation” supplies classes and attributes to the definition of a linear location

using methods specified in CEN ISO/TS 18234-6 and CEN ISO/TS 24530-2. It is pictured including the
relationships between the classes in Figure 18.
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Figure 18 — The “TpeLinearLocation” package class model
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A TPEG linear location represents a linear section on the road network defined by TPEG-Loc structures
(class “TpegLinearLocation”). It shall have a direction of traffic flow.

This linear section shall be bounded by a “from” point and a “to” point. Both points are defined by a
TPEG point location as already defined in 7.7.2 (class “TpegPointLocation”).

7.7.4 The package “TpegAreaLocation”

7.7.4.1 The class model

The package “TpegArealocation” supplies classes and attributes to the definition of an area-typed
location locating a traffic object e.g. a situation record in a situation publication. It is pictured including

the relationships between the classes in Figure 19.
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Figure 19 — The “TpegArealocation” package class model
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7.7.4.2 Semantics
A TPEG area represents a geographic or geometric area defined by a TPEG-Loc structure which may
include height information for additional geospatial discrimination. It shall be realized as:

— an area defined using a simple geometric shape (class “TpegGeometricArea”) i.e. a circle defined by
a given point (centre) (through a coordinate pair) and its radius in metres. It may also be described
by one or several area descriptors;

— an area without any geometric depiction defined by its only name (class “TpegNamedOnlyArea”)
through one or several area descriptors.

These descriptors are described in 7.7.1

7.8 The package “Openlr”
7.8.1 The package “OpenlrPoint”

7.8.1.1 The class model

The package “OpenlrPoint” supplies classes and attributes to the definition of a point location using the
OpenLR™ method as specified in [SO/TS 21219-22, It is pictured including the relationships between
the classes in Figure 20.
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Figure 20 — The “OpenlrPoint” package class model
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7.8.1.2 Semantics

An OpenLR™ point (class “OpenlrPointLocationReference”) represents a single point that can be either
on the road network or defined by a simple pair of geodetic coordinates (class “OpenlrGeoCoordinate”).
Being on a road network it can be defined either as a point of interest (POI) with an access point on a
linear path (class “OpenlrPoiWithAccessPoint”) or a point along a linear representing a road element
(class “OpenlrPointAlongLine”).

Both classes representing points on a road network inherit of the “OpenlrBasePointLocation” class
which defines a linear element, its orientation, the side of road where the located point lies and a
positive offset that represents the distance in meters between the node starting the linear path carrying
the point and the point itself. The linear path is expressed by two points realized by respectively the
classes “OpenlrLocationReferencePoint” and “OpenlrLastLocationReferencePoint”. These latter classes
inherit from the “OpenlrBaseReferencePoint’ class which is linked to geodetic coordinates
(“PointCoordinates” class) and to attributes like bearing, form-of-way and functional road class through
the class “OpenlrLineAttributes”.

7.8.2 The package “OpenlrLinear”
7.8.2.1 The class model

The package “OpenlrLinear” supplies classes and attributes to the definition of a linear location using
the method specified in [SO/TS 21219-22, It is pictured including the relationships between the classes
in Figure 21.
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Figure 21 — The “OpenlrLinear” package class model

7.8.2.2 Semantics
An OpenLR™ linear location reference (class “OpenlrLinear”) can represent up to two linear sections of

aroad, corresponding respectively to the aligned direction (“firstDirection” relationship role) and to the
opposite direction (“oppositeDirection” relationship role).
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Each linear section is defined (using the “OpenlrLineLocationReference” class) by a sequence of
instances of the “OpenlrLocationReferencePoint” class and finishing by one instance of the
“OpenlrLastLocationReferencePoint” class. These classes and their related ones are defined in 7.8.1.

Each instance of the “OpenlrLineLocationReference” may be accompanied by a positive offset,
respectively a negative offset, along the line of the location using the “OpenlrOffsets” class, when the
start point, respectively the end point, of the location does not coincide with the node starting,
respectively ending, the location reference path.

7.8.3 The package “OpenlrArea”

7.8.3.1 The class model

The package “OpenlrArea” supplies classes and attributes to the definition of an area-typed location
using the OpenLR™ area location. It is pictured including the relationships between the classes in
Figure 22.
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Figure 22 — The “OpenlrArea” package class model

7.8.3.2 Semantics

An OpenLR™ area (class “OpenlrArealLocationReference”) represents an area that can be defined by
several ways:

— by a circle (class “OpenlrCircleLocationReference”), which consists in providing the point
coordinates of the centre and the radius;

— by a rectangle (class “OpenlrRectangleLocationReference”) defined by the geodetic coordinates of
the two ends of its diagonal from northwest to southeast (the rectangle having two sides that are
parallel to lines of latitude);

— by a grid (class “OpenlrGridLocationReference”) which consists in defining this area as a set of
connected rectangular boxes (defined through the class “OpenlrRectangle”) repeated according to
the defined number of rows and columns;
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— by a polygon (class “OpenlrPolygonLocationReference”) which consists in providing the geodetic
coordinates of at least three points corresponding to the polygon vertices (this implies to have
straight line between two consequent vertices);

by a closed line (class “OpenlrClosedLineLocationReference”) which is defined by a closed path (i.e.

a circuit) in the road network. The boundary always consists of road segment. This definition is
similar to the one of the “OpenlrLineLocationReference” class (see 7.8.2). It allows having curve

contours.
7.9 The package “NamedArea”

7.9.1 The class model

The package “NamedArea” supplies classes and attributes to the definition of an area-typed location
only using names. It is pictured including the relationships between the classes in Figure 23.
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Figure 23 — The “NamedArea” package class model
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7.9.2 Semantics

An area defined by names only is a specific case of area location. It is defined by a name and/or in terms
of known boundaries, such as country or county boundaries or allocated control area of a particular
authority. It is also inherited from the class of the same name (Common::Classes::Validity::NamedArea)
defined in EN 16157-7. To instanciate such a class it is necessary to provide: the country code, the area
name (in one or several language) and the type of named area.

Two other classes are inherited from NamesArea:

— when using codes according to [SO 3166-2 that defines codes for identifying the principal
subdivisions (e.g. provinces or states) of all countries coded in ENISO 3166-1 (class
“IsoNamedArea”). The “subdivisionType” attribute is defined according to this ISO standard.

— when using codes according to the NUTS classification (for Nomenclature of Units for Territorial
Statistics) set up by the European Union (Regulation (EC) no 1059/2003 of 26 May 2003). This
classification of administrative territories includes the three NUTS levels and also for below the two
level of local administrative units (LUA) formerly named NUTS-4 and NUTS-5. The “nutsCodeType”
attribute is defined according to the corresponding regulation ([4]).

8 The predefined locations publication

8.1 General

The package “PredefinedLocationsPublication” corresponds to the definition of a specific publication
containing one or more containers of predefined locations. It is a convenient way to exchange
information once about predefined locations or groups of locations where these (groups of) locations
are used several times. A typical example is the “Itinerary” used for conveying travel time information.
In this case, each new value of travel time is systematically associated to the identifier of the predefined
location that has previously been exchanged.

A predefined location is a location reference using a unique versioned identifier defined in advance that
is agreed upon in both sender and receiver system to select a location from a group of predefined
locations.

The publication is composed of one package.

8.2 The package “PredefinedLocationsPublication”

8.2.1 The class model
The package “PredefinedLocationsPublication” supplies classes and attributes to the definition of a

publication of predefined locations references. It is pictured including the relationships between the
classes in Figure 24.
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Figure 24 — The “PredefinedLocationsPublication” class model

8.2.2 Semantics

The predefined locations publication (class “PredefinedLocationsPublication”) is a utilitarian publication
aiming at facilitating the use of frequently used locations. Since a location is frequently used for e.g.
measured data or elaborated data, it should be quicker and safer to define and to exchange it once, then

to reuse afterwards via its reference only.

As for the other publications, some general-interest information is provided like confidentiality or
information status (class “HeaderInformation”) (see EN 16157-7).

The basic element conveyed by this publication is the Ilocation reference (abstract class
“PredefinedLocationReference”). This location reference shall be one of the possible types:

— asingle predefined location (class “PredefinedLocation”),

— apredefined unordered group of locations (class “PredefinedNonOrderedLocationGroup”)

— apredefined itinerary (class “PredefinedItinerary”).

Each type of location reference is termed predefined since it is defined before being used, instead of
other locations being defined during use as other kinds of location are. This publication may convey
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several location references. Each type is identified by a versioned reference and may be qualified with a
name.

References of type “itinerary” or “group of locations” shall reference respectively an instance of class
“Itinerary” and “LocationGroup” defined before its use.

Beside these specificities, a predefined location is defined exactly like any other location (area, linear or
point) (see Clause 7).
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Annex A
(normative)

Data dictionary

A.1 Overview

This data dictionary describes the characteristics of the different classes, attributes and associations
appearing in the data model defined in Clause 7 and in Clause 8. The dictionary is specified as a set of
tables grouping classes, attributes and associations for each package as they are defined in Clause 7 and
in Clause 8.

For each package are successively provided:

1) the class table,
2) the association table,
3) the attribute table.

Each table of a given type has the same structure.

The data dictionary is categorized into sections following the different UML model packages as
mentioned above. It defines for every package the entities and elements corresponding.

The table columns have the following meaning:
a) Columns Name: they provide the symbolic name (either in Lower or Upper Camel Case) given to

the corresponding class, attribute or association role.

b) Column Designation: it provides the corresponding name in natural language of the corresponding
class, attribute or role.

c) Column Definition: it provides a comprehensive definition detailing this class, attribute or
association.

Some columns are specific for one or two tables. The class tables include the following two columns:

d) Column Identifiable: it indicates if the corresponding class is identifiable (value “yes”) or not

(value “no”). Identifiable classes are defined in 7.4 of part 1 of this standard.

e) Column Abstract: it indicates if the corresponding class is abstract (value “yes”) or concrete (value
“no”). Abstract classes are defined in hSOZIEC 19505- 1| and in EN 16157-1:2018, 7.4.

The attribute tables and the association tables include the following column:

f) Column Multiplicity: it provides the number of occurrences a class may have when instantiating
this association (resp. a class attribute may have when instantiating this class). The adopted syntax
is the following: m..n where ‘m’ and ‘n’ respectively represent the minimum and the maximum
value of multiplicity.

For association ends, the possible value for ‘m’ are:

1) 0 in case of an optional participation of the corresponding class when instantiating the
association;
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2) 1 in case of a mandatory participation of the corresponding class when instantiating the
association;

3) 2,3, ... 1in case a minimum number of participations of the corresponding class is explicitly
defined when instantiating the association.

For association ends, the possible value for ‘n’ are:
4) 1in case only one class instance is at most participating at the association instantiation;
5) *in case several instances are allowed participating at the association instantiation;

6) 2, 3, . in case a maximum number of participations of the corresponding class is explicitly
defined when instantiating the association.

For attributes, the possible value for 'm' are:

7) 0in case of an optional attribute;

8) 1in case of a mandatory association / attribute;

9) 2,3, ...in case a minimum number of occurrences is explicitly defined.

For attributes, the possible value for 'n' are:

10) 1 in case only one attribute instance is allowed;

11) *in case several instances are allowed for this attribute without being specified;
12) 2, 3, ..in case a maximum number of occurrences is explicitly defined.

For the attribute tables, the following column has been added:

g) Column Type: it provides the class name used as data type. It is only provided for elements
corresponding to class attributes. When the type name ends with 'Enum' this means it corresponds
to an enumeration of accepted values defined in A.4.

For the association table, the following column has been added:

h) Column Target: it provides the class name appearing at the second end of the relationship, i.e.
linked through the corresponding association.

A.2 Data Dictionary for “LocationReference”
A.2.1 “AlertC” package
A.2.1.1 General

D2Payload/LocationReferencing/LocationReference/AlertC

Documents
48 Document Sharing Hub

Full document details: BS EN 16157-2:2019


https://doi.org/10.3403/BSEN16157
http://www.avadocuments.com/doc/bs-en-16157-2-2019
http://www.avadocuments.com/doc/bs-en-16157-2-2019

