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Nationales Vorwort

Dieses Dokument (prEN 16157-5:2019) wurde vom Technischen Komitee CEN/TC 278 ,Intelligente
Verkehrssysteme"“ ausgearbeitet, dessen Sekretariat von NEN (Niederlande) gehalten wird.

Das zustdndige deutsche Normungsgremium ist der Gemeinschaftsarbeitsausschuss NA 052-02-71 GA
,Gemeinschaftsarbeitsausschuss NAAutomobil/DKE, Intelligente Verkehrssysteme* des
DIN-Normenausschusses Automobiltechnik.

Der Entwurf ist derzeit zur Umfrage vorgelegt.

Dieser Normenentwurf definiert eine gemeinsame Menge an Datenaustausch-Spezifikationen, welche die
Vision eines nahtlosen interoperablen Austausches von Verkehrs- und Reiseinformationen iiber Grenzen
(nationale, urbane, stidteverbindende, Straflen administrative, Infrastrukturanbieter und Dienstanbieter)
hinweg unterstiitzten. In diesem Zusammenhang ist Standardisierung ein grundlegender Bestandteil um
Interoperabilitat, Minimierung von Risiken, Reduzierung von Grundkosten, Férderung offener Markte sowie
vieler sozialer-, wirtschaftlicher- und gemeinschaftlicher Vorteile zu gewahrleisten.

Dieser Normenentwurf enthdlt die Rahmenbedingungen und Inhalt zum Datenaustausch, den
Modellierungsansatz, Dateninhalte, Datenstrukturen und -beziehungen sowie Kommunikations-
spezifikationen.

Dieser Normenentwurf umfasst einen grofen Anwender- und Wirtschaftsbereich angefangen vom
Systemhersteller, iiber Infrastruktur- und Dienstanbieter bis hin zum Endnutzer von Verkehrs- und

Reiseinformationen.

Dieses Dokument enthdlt unter Berticksichtigung des DIN-Prasidialbeschlusses 1/2004 nur die Englische
Fassung von prEN 16157-5:2019.

Der Bedarf fiir eine Deutsche Fassung wird derzeit beraten.

DIN EN 16157 besteht unter dem allgemeinen Titel Intelligente Transportsysteme — DATEX Il
Datenaustausch Spezifikationen fiir Verkehrsmanagement und Verkehrsinformation aus folgenden Teilen:

— Teil 1: Kontext und Rahmenwerk

— Teil 2: Ortsreferenzierung

— Teil 3: Publikation von Verkehrssituationen

— Teil 4: Verdffentlichungen Variable Verkehrszeichen

— Teil 5: Gemessene und ausgearbeitete Datenveréffentlichungen

— Teil 6: Publikation von Parkinformationen

— Teil 7: Gemeinsame Datenelemente

— Teil 8: Verkehrsmanagement-Publikationen und Erweiterungen fiir das stddtische Umfeld

— Teil 9: Lichtsignalanlagen-Management-Publikationen und Erweiterungen fiir das stddtische Umfeld
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Anderungen

Gegeniiber DIN CEN/TS 16157-5 (DIN SPEC 70139-5):2014-08 wurden folgende Anderungen
vorgenommen:

a) Uberfithrung in eine Europiische Norm;

b) Anpassung von Anwendungen der Modellierungsmethodologie;

c) Ergdanzungen weiterer Features;
d) Redundanzen zwischen ausgearbeiteten und gemessenen Datenveroéffentlichungen wurden geldscht;

e) Korrektur verschiedener Fehler.
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Nationaler Anhang NA
(informativ)

Begriffe

Fiir die Anwendung dieses Dokuments gelten die Begriffe aus EN 16157-1, EN 16157-7, EN 16157-2 und die
folgenden Begriffe.

[SO und IEC stellen terminologische Datenbanken fiir die Verwendung in der Normung unter den folgenden
Adressen bereit:

— IEC Electropedia: verfiigbar unter http://www.electropedia.org/
— ISO Online Browsing Platform: verfligbar unter http://www.iso.org/obp

31

ausgearbeitete Daten

(en: elaborated data)

Daten, die von einer oder mehreren Messung(en) fiir eine bestimmte Zeit abgeleitet/berechnet wurden

Anmerkung 1 zum Begriff:  Es kann ein aktueller Wert oder ein vorhergesagter Wert von historischen Messungen
sein.

3.2

gemessene Daten

(en: measured data)

quantitative Daten, die gegen eine Bewertungsskala gemessen wurden (moglicherweise koénnen
Standardeinheiten zur Messung verwendet werden

Anmerkung 1 zum Begriff: Im Vergleich zu ausgearbeiteten Daten, kdnnen gemessene Daten als Reprdsentationen
von mehr direkt iiberwachten Messungen angenommen werden.

3.3

Messung

(en: measurement)

Sammlung von quantitativen Daten

Anmerkung 1 zum Begriff:  Eine Messung wird durch Vergleich einer Quantitiat mit einer Standardeinheit gemacht. Da
dieser Vergleich nicht perfekt sein kann, beinhalten Messungen naturgemaf? Fehler.

3.4

Messungsstandort

(en: measurement site)

Ort von wo der Strom gemessener Daten abgeleitet werden kann

Anmerkung 1 zum Begriff:  Dies kann ein Punkt, eine gradliniger Strafdenabschnitt oder ein Gebiet sein. Geradlinige
Abschnitte diirfen gerade als Route oder vordefinierte Mengen von Orten sein, z. B. fiir Reiserouten, die eine oder
mehrere Straflen umfassen.

3.5

physikalische Quantitit

(en: physical quantity)

Quantitat, die fiir die quantitative Beschreibung eines physikalischen Phianomens verwendet wird

3.6

Standortmessungen

(en: site measurements)

eine Menge gemessener Daten abgeleitet von einem bestimmten Messungsstandort
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EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 16157-5
EUROPAISCHE NORM

September 2019

ICS 35.240.60 Will supersede CEN/TS 16157-5:2014

English Version

Intelligent transport systems - DATEX Il data exchange
specifications for traffic management and information -
Part 5: Measured and elaborated data publications

Intelligente Transportsysteme - DATEX Il
Datenaustausch Spezifikationen fiir
Verkehrsmanagement und Verkehrsinformation - Teil
5: Gemessene und ausgearbeitete
Datenveroffentlichungen

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee
CEN/TC 278.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations
which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels
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European foreword

This document (prEN 16157-5:2019) has been prepared by Technical Committee CEN/TC 278
“Intelligent transport systems”, the secretariat of which is held by NEN.

This document is currently submitted to the CEN Enquiry.

This document will supersede CEN/TS 16157-5:2014.

In comparison with the previous edition, the following technical modifications have been made:
— application of the modelling methodology,

— correction of bugs,

— addition of requested features,

— removal of redundancy between elaborated and measured data publications.

prEN 16157-5 is the fifth part of the EN 16157, Intelligent transport systems — DATEX Il data exchange
specifications for traffic management and information; the other parts are:

— Part 1: Context and framework;

— Part 2: Location referencing;

— Part 3: Situation Publication;

— Part 4: Variable Message Sign (VMS) Publications [CEN/TS];
— Part 7: Common data elements;

— Part8: Traffic management publications and extensions dedicated to the urban environment
[FprCEN/TS; currently in preparation];

— Part 9: Traffic signal management publications dedicated to the urban environment [FprCEN/TS;
currently in preparation].

Other parts will be developed in the future.
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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, DATEX Il 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 DATEX II, 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.

The fifth part of this European Standard deals with the publication sub-models within the DATEX II
model that support the exchange of measured and elaborated information. These publications are
intended to support the exchange of information from the organization having the measures and
creating elaborated data to other organizations providing ITS services or onward information exchange.
It also includes the exchange of static information about measurement sites.
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1 Scope
This European Standard (EN 16157 series) 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 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 may be applicable for use by other actors.

This European Standard 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.

Part5, i.e. this document, specifies the informational structures, relationships, association ends,
attributes and associated data types required for publishing measured and elaborated data within the
DATEXII framework. This is specified in three sub-models, a DATEXII measurement site table
publication sub-model, a DATEX Il measured data publication sub-model and a DATEX II elaborated
data publication sub-model.

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
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EN 16157-2, Intelligent transport systems— DATEXIl data exchange specifications for traffic
management and information — Part 2: Location referencing

EN 16157-7:2018, Intelligent transport systems — DATEXII data exchange specifications for traffic
management and information — Part 7: Common data elements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16157-1, EN 16157-7,
EN 16157-2, and the following apply.

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

— ISO Online browsing platform: available at http://www.iso.org/obp
— IEC Electropedia: available at http://www.electropedia.org/

3.1
elaborated data
data which is derived/computed from one or more measurements over a period of time

Note 1 to entry: It can be a current value or a forecast value predicted from historical measurements.

3.2
measured data
quantitative data measured against a quantified scale (possibly using standard units of measure)

Note 1 to entry:  In comparison to elaborated data, measured data can be considered to represent more directly
observed measurements.

3.3
measurement
collection of quantitative data

Note 1 to entry: A measurement is made by comparing a quantity with a standard unit. Since this comparison
cannot be perfect, measurements inherently include error.

3.4
measurement site
location from where a stream of measured data can be derived

Note 1 to entry: It can be a point, a linear road section or an area. Linear sections may even be specified as
itineraries or predefined location sets, e.g. for travel time routes which comprise one or more different roads.

3.5
physical quantity
quantity used for the quantitative description of physical phenomena

3.6
site measurement
measurement data set derived from a specific measurement site

4 Symbols and abbreviations

ANPR  Automatic number plate recognition
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PCU Passenger car unit.

SCOOT  Split cycle and offset optimization technique
UML Unified Modelling Language

XML eXtensible Markup Language

5 Conformance

This document specifies a DATEX [l measurement site table publication, a DATEX Il measured data
publication and a DATEX Il elaborated data publication, except for these elements that relate to location
information which are specified in EN 16157-2 or for the common elements (i.e. shared between
several publications) which are defined in EN 16157-7.

The DATEX II platform independent data model, of which these three publication sub-models are a part,
corresponds to the level A model as defined in EN 16157-1.

Conformance with this document 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 the sub-models which are expressed in this document:

— 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.

6 UML notation

The UML notation used in EN 16157 (all parts) complies with ISO/IEC 19505-1. A short summary
explaining the notation used in this document is provided in EN 16157-1:2018, Annex A.

7 The “RoadTrafficData” namespace

This namespace gathers all the packages and classes about the road traffic information. Figure 1
pictures the different packages and classes belonging to the “RoadTrafficData” namespace.
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class RoadTrafficData )
«D2Package» «D2Package» «D2Package»
ElaboratedDataPublication Classes DataTypes
+ ElaboratedDataPublication + MeasurementSite + VehiclesPerDay
+ MeasurementSiteTable + DensityVehiclesPerKilometre
+ MeasurementSpecificCharacteristics + PassengerCarUnitsPerHour
+ ReferenceSettings
D2Rackarey + SiteMeasurements
MeasuredDataPublication «D2Package»
[] +BasicData Enumerations
+ MeasuredDataPublication |_:| + DataValue
I::] + PhysicalQuantity + PhysicalQuantityFaultEnum
7] + TrafficData + TimeMeaningEnum
7] + TrafficStatus + TrafficStatusEnum
«D2Package» I_:| + TravelTimeData + MeasuredOrDerivedDataTypeEnum
MeasurementSiteTablePublication -E] + WeatherData + TravelTimeTrendTypeEnum
+ MeasurementSiteTablePublication S =Eipelvperntn

Figure 1 — The “RoadTrafficData” model
The “RoadTrafficData” namespace shall include the following 6 packages:
— ElaboratedDataPublication,
— MeasuredDataPublication,
— MeasurementSiteTablePublication,
— C(lasses,
— DataTypes,
— Enumerations.

The classes, attributes, data types and enumerations that are specific to this document are defined in
the normative Annex A.

The XML subschema corresponding to this document is provided in the normative Annex B.

8 The measurement site table publication model
8.1 Overview of the “MeasurementSiteTablePublication” model

The “MeasurementSiteTablePublication” model comprises a top-level package,
“MeasurementSiteTablePublication” which uses some classes from the “Common” package and the
“LocationReference” package. This package is immediately subordinate to the “PayloadPublication”
package and hence forms the top of the hierarchy of the measurement site table publication sub-model.

The “MeasurementSiteTablePublication” package delineates measurement site tables comprising a
number of data sets, each describing the location from where a stream of measured data can be derived.
Each location is known as a “measurement site” which can be a point, a linear road section or an area.
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Each “MeasurementSiteTablePublication” class instance shall contain one or more tables pictured as
instances of the “MeasurementSiteTable” class, each table containing a number of measurement sites
pictured by the “MeasurementSite” class. Each instance of “MeasurementSite” shall be described by one
location and specific characteristics through the class “MeasurementSpecificCharacteristics”, each
instance of which describes a specific measurement like e.g. traffic flow, speed....

8.2 The “MeasurementSiteTablePublication” package

8.2.1 Overview of the “MeasurementSiteTablePublication” package

The “MeasurementSiteTablePublication” package shall comprise a sub-model for defining publishable
measurement site tables which comprise records defining the measurement sites. The following
Figure 2 pictures the sub-model including the relationships between classes.

Each publication may contain one or more tables, allowing logical partitioning of measurement sites
information as deemed most appropriate for recipients of measured data information by the supplier
(e.g. by road designation or other geographic criteria or by type of measurement site, etc.).

class iteTableP

PayloadPublication

«D2Class»
iteT:

p |

«D2Relation»

1.%

«D2Versionedldentifiable»
Classes::MeasurementSiteTable

«D2Relation»

«D2Class»
Classes::HeaderInformation

«D2Attribute»
+ confidentiality: ConfidentialityValueEnum [0..1]
+ allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]
+ informationStatus: InformationStatusEnum

«D2Class»
Classes::

+informatior

Inter

«D2Attribute»
+ measurementSiteTableldentification: String [0..1]

1

«D2Relation»
[

«D2Versionedldentifiable»
Classes::MeasurementSite

«D2Attribute»
measurementSiteRecordVersionTime: DateTime [0..1]
measurementEquipmentReference: String [0..1]
measurementEquipmentTypeUsed: MultilingualString [0..1]
measurementSiteName: MultilingualString [0..1]
measurementSiteNumberOfLanes: NonNegativelnteger [0..1]
measurementSiteldentification: String [0..1]

+ o+

i

«D2Relation»

_0.1

0.1] «D2Attribute»
+ country: CountryCode

+ nationalldentifier: String

+informationManagerOverride

«D2Relation»

«D2Relation»

The index provides the means for a measured value
(in the MeasuredDataPublication) to be referenced
to the relevant
MeasurementSpecificCharacteristics at the

--| measurement site.

«D2Class»
Cl ificCk istics

«D2Attribute»
+ accuracy: Percentage [0..1]
+ defaultMeasurementHeight: MetresAsFloat [0..1]
+ computationMethod: ComputationMethodEnum [0..1]
+ period: Seconds [0..1]
+ smoothingFactor: Float [0..1]
+ specificMeasurementValueType: MeasuredOrDerivedDataTypeEnum
+ measurementSide: DirectionEnum [0..1]

1

«D2Relation»

The location of a measurement site
may be a point, a linear section of road
oranarea. Linear sections may even
be specified as itineraries or
predefined location sets, e.g. for travel
time routes which comprise one or
more different roads.

+measurementSiteLocation A

«D2Class»
4 :

1 W

«D2Relation» «D2Relation»

+specificVehicleCharacteristics 0.1
+specificLane_ 0..*
«D2Class»
VehicleCharacteristics::VehicleCharacteristics «D2Class»
yP ionall iption::
Lane

«D2Attribute»

+ fuelType: FuelTypeEnum [0..*]
loadType: LoadTypeEnum [0..1]
vehicleEquipment: VehicleEquipmentEnum [0..1]

«D2Attribute»
+ laneNumber: Integer [0..1]
+ laneUsage: LaneEnum [0..1]

vehicleUsage: VehicleUsageEnum [0..1]

4
+

+ vehicleType: VehicleTypeEnum [0..*]
=

+ yearOfFirstRegistration: Year [0..1]

Figure 2 — The “MeasurementSiteTablePublication” package class model
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8.2.2 Semantics of the “MeasurementSiteTablePublication” package

8.2.2.1 “MeasurementSiteTablePublication” class

The “MeasurementSiteTablePublication” class is a specific realizable case of the “PayloadPublication”
class. Each instance of the “MeasurementSiteTablePublication” class may contain any number of
separate measurement site tables.

The “MeasurementSiteTablePublication” class is the base class for containing the published
measurement site tables.

8.2.2.2 “HeaderInformation” class

Each instance of a “MeasurementSiteTablePublication” shall have associated metadata contained in an
instance of the “HeaderInformation” class which allows the supplier of the measurement site table
publication to specify how the recipient should handle the information contained in it. This class is
defined in EN 16157-7.

8.2.2.3 “MeasurementSiteTable” class

An identifiable versioned instance of the “MeasurementSiteTable” class shall contain any logical
collection of measurement sites (class “MeasurementSite”).

A “MeasurementSiteTable” class instance may be associated to an operator whose information are
described with an “Internationalldentifier” class.

8.2.2.4 “MeasurementSite” class

An identifiable versioned instance of the “MeasurementSite” class shall contain the characteristics
information relating to a specific measurement site.

Each instance shall be located by using an instance of the “LocationReference” class.

Each instance shall have one indexed “MeasurementSpecificCharacteristics” sub-record for containing
the characteristics of each measure individually. The index provides the means for a measured value (in
the measured data publication) to be referenced to the corresponding instance of the
“MeasurementSpecificCharacteristics” class at the measurement site.

A “MeasurementSite” class instance may be associated to an operator whose information is described
with a “Internationalldentifier” class.

8.2.2.5 “Internationalldentifier” class

This class belongs to the “Common” package specified in EN 16157-7.

8.2.2.6 “LocationReference” class

Each instance of the “MeasurementSite” class shall be located by an instance of the “LocationReference”
class. This class belongs to the “LocationReferencing” package specified in EN 16157-2.

8.2.2.7 “MeasurementSpecificCharacteristics” class

An instance of the “MeasurementSpecificCharacteristics” class contains characteristics which are
specific to a measurement type (specified in a known order) at the given measurement site. Each
measure may relate to specific vehicles which are described by the “VehicleCharacteristics” class
(see 8.2.2.8), or to a specific lane which is described by the “Lane” class (see 8.2.2.9).

8.2.2.8 “VehicleCharacteristics” class

This class describes the characteristics of a vehicle, e.g. a lorry of gross weight greater than 30 tonnes. It
is defined in the “VehicleCharacteristics” package specified in EN 16157-7.
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8.2.2.9 “Lane” class

This class describes the characteristics of a lane. It is defined in the
“SupplementaryPositionalDescription” package specified in EN 16157-2.

9 The measured data publication model
9.1 Overview of the Measured Data Publication model

The measured data publication model shall comprise a top-level package, “MeasuredDataPublication”
and one sub-package “PhysicalQuantity” from the “Classes” package. The “MeasuredDataPublication”
package shall be immediately subordinate to the “PayloadPublication” package and hence shall form the
top of the hierarchy in the measured data publication model.

9.2 The “MeasuredDataPublication” package
9.2.1 Overview of the “MeasuredDataPublication” package

The “MeasuredDataPublication” package shall comprise the sub-model for defining a publication
containing one or more measurement data sets, each set being composed of a number of measure
values measured at a single measurement site.

[t is pictured including the relationships between the classes in Figure 3.

class MeasuredDataPublication /

PayloadPublication
«D2Class» .
MeasuredDataPublication «D2Relation»
«D2Attribute»

«D2Attribute» ’ 1 |+ confidentiality: ConfidentialityValueEnum [0..1]

«D2Class»
Classes::HeaderInformation

+ allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]
+ informationStatus: InformationStatusEnum

+ measurementSiteTableReference: VersionedReference [1..*]

«D2Relation»
|22

«D2Class»
Classes::SiteMeasurements

«D2Attribute»
+ measurementSiteReference: VersionedReference

The "index" qualifier provides a reference
to the specific
MeasurementCharacteristics thatare

. : «D2Relation»
relevant for the PhysicalQuantity at the
referenced measurementsite.
«D2Relation»
1 +measurementTimeDefault 1
«D2Class» «D2Class»
i hysicall ity BasicData::MeasurementOrCalculationTime
«D2Attribute» «D2Attribute»
+ forecast: Boolean [0..1] + timeValue: DateTime [0..1]
+ measurementEquipmentTypeUsed: MultilingualString [0..1] oo + timePrecision: TimePrecisionEnum [0..1]

Figure 3 — The “MeasuredDataPublication” package class model
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9.2.2 Semantics of the “MeasuredDataPublication” package

9.2.2.1 “MeasuredDataPublication” class

The “MeasuredDataPublication” class shall be the only entry point of the package and shall be a specific
realizable case of a “PayloadPublication”. Each instance of the “MeasuredDataPublication” class shall
contain one or more measurement data sets, each set being measured at a single measurement site. The
“MeasuredDataPublication” class shall be the base class for containing the published measured data.

9.2.2.2 “HeaderInformation” class

Each instance of a “MeasuredDataPublication” shall have associated metadata contained in an instance
of the “HeaderInformation” class, used by the supplier of the publication to specify how the recipient of
the “MeasuredDataPublication” class instance should handle the information contained in it. This class
is specified in EN 16157-7.

9.2.2.3 “SiteMeasurements” class
The “SiteMeasurements” class shall contain a measurement data set derived from a specific
measurement site.

Each measurement site, at a given time, has an indexed “PhysicalQuantity” object. The “index” qualifier
provides a reference to the specific measurement characteristics that are relevant for the physical
quantities at the referenced measurement site.

9.2.2.4 “PhysicalQuantity” class

The “PhysicalQuantity” class contains optional characteristics for the specific measured value (indexed
to correspond with the defined measurement characteristics at the referenced measurement site)
which override the static characteristics defined in the “MeasurementSiteTable” class.

The “PhysicalQuantity” class is described in 11.2.

9.2.2.5 “MeasurementTimeDefault” class

This class delineates the time associated with the set of measurements. It may be the time of the
beginning, the end or the middle of the measurement period.

10 The elaborated data publication model
10.1 Overview of the elaborated data publication model
The elaborated data publication model shall comprise a top-level package, “ElaboratedDataPublication”.

The “ElaboratedDataPublication” package shall be immediately subordinate to the “PayloadPublication”
package and hence shall form the top of the hierarchy in the elaborated data publication model.

10.2 The “ElaboratedDataPublication” package
10.2.1 Overview of the “ElaboratedDataPublication” package

The “ElaboratedDataPublication” package shall comprise the sub-model for defining a publication
containing one or more physical quantities.
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class EIaburatedDataPuinca!ion/

«D2Class»
Classes::ReferenceSettings

e

5

«D2Attribute»
predefinedLocationGroupReference: VersionedReference [0..1]
trafficStatusDefault: TrafficStatusEnum [0..1]

«D2Relation»

0.1

PayloadPublication

«D2Class»

ElaboratedDataPublication «D2Relation»

«D2Class»
Classes::HeaderInformation

«D2Attribute»
+ forecastDefault: Boolean [0..1]
+ periodDefault: Seconds [0..1]
+ timeDefault: DateTime [0..1]

+
=
+

«D2Attribute»
confidentiality: ConfidentialityValueEnum [0..1]
allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]
informationStatus: InformationStatusEnum

«D2Relation»

«D2Relation»

+informationManagerOverride | +

1.%

«D2Class»

Physical ::Physical y

y

«D2Attribute»
+ forecast: Boolean [0..1]
+ measurementEquipmentTypeUsed: MultilingualString [6.?[9

+informationManager—_ |

'/«DZReIation»

«D2Class»

01 Classes::Internationalldentifier

«D2Attribute»
country: CountryCode
+ nationalldentifier: String

b

Figure 4 — The “ElaboratedDataPublication” package class model
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10.2.2 Semantics of the “ElaboratedDataPublication” package

10.2.2.1 “ElaboratedDataPublication” class

The “ElaboratedDataPublication” class shall be the only entry point of the package and shall be a
specific realizable case of the “PayloadPublication” class. Each instance of the
“ElaboratedDataPublication” class shall contain one or more physical quantities, each set being
derived/computed from one or more measurements over a period of time.

The “ElaboratedDataPublication” class shall be the base class for containing the published elaborated
data.

10.2.2.2 “HeaderInformation” class

Each instance of a “ElaboratedDataPublication” shall have associated metadata contained in an instance
of the “HeaderInformation” class, used by the supplier of the publication to specify how the recipient of
the “ElaboratedDataPublication” class instance should handle the information contained in it. This class
is specified in EN 16157-7.

10.2.2.3 “ReferenceSettings” class

The “ReferenceSettings” class contains specification of the default value for traffic status on a group of
predefined locations on the road network. A specific value shall be sent with the publication only when
the traffic status differs from this value at a location in the group.

10.2.2.4 “PhysicalQuantity” class

The “PhysicalQuantity” class contains data which is derived/computed from one or more
measurements over a period of time. It may be a current value or a forecast value, e.g. predicted from
historical measurements.

The “PhysicalQuantity” package and the classes included are described in 11.2.

11 The “Classes” package
11.1 Introduction

This package contains all the packages and classes shared among the different publications of this
document.

11.2 The “PhysicalQuantity” package
11.2.1 Overview of the “PhysicalQuantity” package

This package describes data that is either measured or calculated (elaborated) and represent physical
quantities.

It is pictured including the relationships between the classes in Figure 5.
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class PhysicalQuantity J
«D2Class»
«D2Class» Classes::Source
«D2Clane PhysicalQuantity
[ e +pertinentLocation «D2Attribute»
. v D2Attribute» + sourceCountry: CountryCode [0..1]
LocationReference D2Relati L : V; Y
0.1 «DaRelation» + forecast: Boolean [0..1] «D2Relation» 0.1|+ sourceldentification: String [0..1]
+ measurementEquipmentTypeUsed: MultilingualString [O.. 1] + sourceName: MultilingualString [0..1]
+
+

sourceType: SourceTypeEnum [0..1]
reliable: Boolean [0..1]
The location (e.g. the stretch of road orarea) «DZReIatlon»\
to which the data value(s)is orare +informationManagerOverride
pertinent/relevant. This may be differentin «D2Class»

detail from the precise location of “DZRelBtIOH» 0.1 Classes::Internationalldentifier
measurement equipment.

«D2Attribute»
«D2Class» ) «D2Class» ) 4+ courtcantyeaa
0“* SinglePhysicalQuantity TimeProfiledPhysicalQuantity + nationalldentifier: String

«D2Class»

Fault
PhysicalQuantityFault

«D2Attribute»
+ physicalQuantityFaultType: PhysicalQuantityFaultEnum

«D2Relation»  «D2Relation»
U
0.4 0.2*

«D2Class»
BasicData::BasicData

oSO

Figure 5 — The PhysicalQuantity package class model

11.2.2 Semantics of the “PhysicalQuantity” package

11.2.2.1 “PhysicalQuantity” class

The “PhysicalQuantity” class is an abstract class, i.e. it shall be specialized in one of the possible two
types given in 11.2.2.6.

This quantity data can be forecast or not. The type of equipment used to gather the raw information
which the data values are determined from, e.g. ‘loop’, ‘ANPR’ (automatic number plate recognition) or
‘urban traffic management system’ (such as SCOOT), may be identified.

11.2.2.2 “Source” class

Details of the source from which the “PhysicalQuantity” information is obtained, may be described by
the “Source” class from the “Common::Classes” package in EN 16157-7.

11.2.2.3 “Internationalldentifier” class

This class belongs to the “Common” package specified in EN 16157-7.

11.2.2.4 “LocationReference” class

Each physical quantity may have a pertinent location, which is a “LocationReference” (e.g. a stretch of
road or an area) relevant for the data value(s). This may be different from the location of the
measurement equipment (i.e. the measurement site location).

This class belongs to the “LocationReferencing” package specified in EN 16157-2.
11.2.2.5 “PhysicalQuantityFault” class
The details of a fault which is being reported for the physical quantity data, are described by the

“PhysicalQuantityFault” class. For example, the fault can be due to the absence, the intermittence, the
unreliability of data.
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11.2.2.6 “SinglePhysicalQuantity” and “TimeProfiledPhysicalQuantity” classes
The physical quantity can be a single physical quantity, which means a measured or calculated physical
quantity at a single instant or period in time.

Otherwise, the physical quantity can be a time-profiled physical quantity, which means a set of values
for a measured or calculated physical quantity over a set of measurement or calculation times.

Each of these classes can be used for containing the data corresponding to a physical quantity.
11.2.2.7 “BasicData” class

The “BasicData” class is the generic class from which the different classes representing measured or
calculated data at the same time or at the same period inherit. It is described in 11.3 and seq..

11.3 The “BasicData” package
11.3.1 Overview of the “BasicData” package

This package describes data that is either measured or calculated (elaborated).

It is pictured including the relationships between the classes in Figure 6.

class BasicData )

«D2Class»

BasicData «D2Class»

MeasurementOrCalculationTime

«D2Relation» g 1| «D2Attribute»
+ timeValue: DateTime [0..1]
+ timePrecision: TimePrecisionEnum [0..1]

«D2Relation»

«D2Class»

«D2Class» TrafficData::TrafficData 0.1
WeatherData::WeatherData
oo =
alidity::Perio:
«D2Attribute»
+ startOfPeriod: DateTime [0..1]
+ endOfPeriod: DateTime [0..1]
«D2Class» + periodName: MultilingualString [0..1]

«D2Class»
TrafficStatus::TrafficStatus

TravelTimeData::TravelTimeData

«D2Attribute»
+ travelTimeTrendType: TravelTimeTrendTypeEnum [0..1]
+ travelTimeType: TravelTimeTypeEnum [0..1]
+ vehicleType: VehicleTypeEnum [0..*]

«D2Attribute»
+ trafficTrendType: TrafficTrendTypeEnum%

Figure 6 — The “BasicData” package class model

11.3.2 The “BasicData” class

The “BasicData” class is an abstract class, i.e. it shall be specialized in one of the possible types given
below:

— Traffic status (see 11.5),
— Travel time data (see 11.6),

— Traffic data (see 11.7),
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— Weather data (see 11.8).

Each basic data type is described in a specific package. It is also associated with a measurement (or
calculation) time, optionally associated with a period of time which specifies the dates and times of the
measurement periods.

11.4 The “DataValue” package

11.4.1 Overview of the “DataValue” package

This package describes additional data values specifically used in measured or elaborated data
publication. It is a complement of the “DataValue” package specified in EN 16157-7.

It is pictured including the relationships between the classes in Figure 7.

class DataValue )
«D2Class»
DataValue::DataValue
«D2Attribute»
dataError: Boolean [0..1] «D2Class»
reasonForDataError: MultilingualString [0..1] DailyTrafficFlowValue
accuracy: Percentage [0..1] <}i
computationMethod: ComputationMethodEnum [0..1] «D2Attribute»
numberOfincompletelnputs: NonNegativelnteger [0..1] + vehicleFlowRate: VehiclesPerDay

numberOfinputValuesUsed: NonNegativelnteger [0..1]
smoothingFactor: Float [0..1]

standardDeviation: Float [0..1]
supplierCalculatedDataQuality: Percentage [0..1]

R S

«D2Class»
TrafficDensityValue

«D2Class»
PcuFlowValue

«D2Attribute»
+ densityOfVehicles: DensityVehiclesPerKilometre

«D2Attribute»
+ pcuFlowRate: PassengerCarUnitsPerHour

«D2Class» «D2Class» «D2Class» «D2Class»
TrafficStatusValue DurationValue AxleFlowValue DateTimeValue

«D2Attribute»
+ duration: Seconds

«D2Attribute» «D2Attribute»
+ axleFlowRate: AxlesPerHour + dateTime: DateTime

«D2Attribute»
+ trafficStatusValue: TrafficStatusEnum

Figure 7 — The “DataValue” package class model

11.4.2 The “DataValue” class

This class represents a data value of something that can be measured or calculated. It provides
metadata to the different inherited data values like e.g. presence of error, measurement accuracy or
smoothing factor. It is specified in EN 16157-7.

Any provided metadata value specified in the attributes of this class overrides any specified generic
characteristics such as defined for a specific measurement in the measurement site table.

11.4.3 The “PcuFlowValue” class

The “PcuFlowValue” class delineates a measured or calculated value of the flow rate expressed in terms
of passenger car units (PCU).
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11.4.4 The “TrafficStatusValue” class

The “TrafficStatusValue” class delineates the status value of traffic conditions on the identified section
of road in the specified direction.

11.4.5 The “DurationValue” class

The “DurationValue” class delineates a measured or calculated value of a period of time.
11.4.6 The “AxleFlowValue” class

The “AxleFlowValue” class delineates a measured or calculated value of the flow rate of vehicle axles.
11.4.7 The “DataTimeValue” class

The “DateTimeValue” class delineates a measured or calculated value of an instance in time.
11.4.8 The “TrafficDensityValue” class

The “TrafficDensityValue” class delineates a measured or calculated value of the density of vehicles on a
unit stretch of road in a given direction.

11.4.9 The “DailyTrafficFlowValue” class

The “TrafficTrafficFlowValue” class represents a measured or calculated value of an averaged daily
traffic flow (generally for both directions).

11.5 The “TrafficStatus” package
11.5.1 Overview of the “TrafficStatus” package

The “TrafficStatus” package delineates derived/computed traffic status information.

[t is pictured including the relationships between the classes in Figure 8.

class TrafficStatus )

‘ BasicData

«D2Class»
TrafficStatus

«D2Attribute»
+ trafficTrendType: TrafficTrendTypeEnum [0..1]

«D2Relation»

+trafficStatus ‘ 0.1

DataValue

«D2Class»
DataValue::TrafficStatusValue

«D2Attribute»
+ trafficStatusValue: TrafficStatusEnum

Figure 8 — The “TrafficStatus” package class model

11.5.2 Semantics of the “TrafficStatus” package
The “TrafficStatus” class may be associated with a “TrafficStatusValue” class if the value differs from the
default reference value given for the publication.

The “TrafficStatus” class may give a characterization of the trend in the traffic conditions at the
specified location and direction (attribute: “trafficTrendType”).
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The “trafficStatusValue” attribute is the status value of traffic conditions on the identified section of
road in the specified direction.

11.6 The “TravelTimeData” package

11.6.1 Overview of the “TravelTimeData” package

The “TravelTimeData” package delineates measured or derived travel time information relating to a
defined linear stretch of the road network.

[t is pictured including the relationships between the classes in Figure 9.

class TravelTimeData )

«D2Class»
TravelTimeData

BasicData

«D2Attribute»
+ travelTimeTrendType: TravelTimeTrendTypeEnum [0..1]
+ travelTimeType: TravelTimeTypeEnum [0..1]
+ vehicleType: VehicleTypeEnum [0..*]

«D2Relation»

+travelTime

«D2Relation»

«D2Relation» «D2Relation»

+travelTimeDelay
+freeFlowTravelTime +normallyExpectedTravelTime

’o..1 ‘0..1

«D2Relation»

+freeFlowSpeed
|0.1

|o..1

DataValue

«D2Class»
DataValue::DurationValue

DataValue

«D2Class»
DataValue::SpeedValue

«D2Attribute»
+ duration: Seconds

+ speed: KilometresPerHour

«D2Attribute» ‘

Figure 9 — The “TravelTimeData” package class model

11.6.2 Semantics of the “TravelTimeData” package

The “TravelTimeData” class represents derived/computed travel time information relating to a linear
section of the road network. If the “forecast” attribute is set to “True” it means the travel time is a
forecast for a vehicle at the start of the specified location; if “forecast” is set to “False” it means the value
has been obtained by calculation/measurement at the end of the provided period.

It may be associated with the “DurationValue” class representing durations in seconds (see 11.4.5)
through four possible relationships:

Travel time,
Free flow travel time,

Travel time delay,

Normally expected travel time;

as well as with the “SpeedValue” class through the free-flow speed relationship. It delineates the speed
expected under ideal conditions, corresponding to the free-flow travel time.
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11.7 The “TrafficData” package
11.7.1 Overview of the “TrafficData” package

This package represents a collection of information associated with measured or derived values relating
to vehicle movements at a specified location.

Traffic data are usually sent as measured data, but may also be sent as elaborated data.
Traffic values may be classified based on vehicle characteristics.
There are four kinds of traffic values:

— Traffic headway

— Traffic flow

— Traffic speed

— Traffic concentration

There are also individual vehicle measurements which are not applicable for elaborated data.

It is pictured including the relationships between the classes in Figure 10.
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