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Foreword

This document (CEN/TS 16157-5:2014) has been prepared by Technical Committee CEN/TC 278 “Intelligent
transport systems”, the secretariat of which is held by NEN.

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

The CEN/TS 16157 series consists of the following parts, under the general title “Intelligent transport systems
— DATEX Il data exchange specifications for traffic management and information”:

- Part 1: Context and framework

- Part 2: Location referencing

- Part 3: Situation publication

- Part 4: VMS publication

- Part 5: Measured and Elaborated Data Publications

Other parts may be developed in the future.

As a user of the standard, attention is drawn to the resources of www.datex2.eu < http://www.datex2.eu/ > .
This website contains related software tools and software resources that aid the implementation of the
CEN/TS 16157 series DATEX II.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to announce this Technical Specification: 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, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

This Technical Specification 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 that interoperability, reduction of risk, reduction of the cost base and
promotion of open marketplace objectives are achieved that will lead to many social, economic and
community benefits as a result of 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 the 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 Il there is a real basis for common exchange between
the actors of the traffic and travel information sector.

This Technical Specification includes the framework and context for exchanges, the modelling approach, data
content, data structure and relationships and communications specification.

This Technical Specification supports a methodology that is extensible.

The fifth part of this Technical Specification deals with the one or more publication sub-model(s) within the
DATEX 1l 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.

The European Committee for Standardization (CEN) draws attention to the fact that it is claimed that
compliance with this document may involve the use of a patent concerning procedures, methods and/or
formats given in this document.

CEN takes no position concerning the evidence, validity and scope of patent rights.
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1 Scope

This Technical Specification (CEN/TS 16157-5) 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, the data
content, the data structure and relationships and the communications specification.

This Technical Specification 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).

This Technical Specification 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 Technical Specification may be applicable for use by other actors.
This Technical Specification includes the following types of information 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 CEN/TS 16157 series specifies the informational structures, relationships, roles, attributes and
associated data types required for publishing measured and elaborated data within the Datex Il framework.
This is specified in three submodels, a DATEX Il Measurement Site Table Publication submodel, a DATEX |
Measured Data Publication submodel and a DATEX |l Elaborated Data Publication submodel.

1.1 Conformance

The platform independent sub-models defined by this Part specify a DATEX |l Measurement Site
Table Publication, a DATEX Il Measured Data Publication and a DATEX Il Elaborated Data Publication except
for those elements that relate to location information which are specified in CEN/TS 16157-2. The DATEX |

platform independent data model these three publication sub-models are a part of which, corresponds to the
Level A model as defined in CEN/TS 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 CEN/TS 16157-1 and with the following
requirements of the sub-models which are expressed in this Part:
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— 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.

2 Normative references

The following referenced documents are indispensable for the application 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.

CEN/TS 16157-1:2011, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 1. Context and framework

CEN/TS 16157-2:2011, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 2: Location referencing

CEN/TS 16157-3:2011, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 3: Situation Publication

ISO/IEC 19501:20085, /nformation technology — Open Distributed Processing — Unified Modeling Language
(UML) Version 1.4.2

3 Terms and definitions

For the purposes of this document, the terms and definitions given in CEN/TS 16157-1, CEN/TS 16157-2,
CEN/TS 16157-3 and in the following list shall apply.

31
elaborated data
data which is derived/computed from one or more measurements over a period of time

Note 1 to entry: It may 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 presentation of
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.
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3.4
measurement site
location from where a stream of measured data may 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

Site Measurements
A measurement data set derived from a specific measurement site

4 Symbols and abbreviated terms

For the purposes of this document, the abbreviation of terms given in CEN/TS 16157-1, CEN/TS 16157-2,
CEN/TS 16157-3 and in the following list shall apply.

PCU Passenger Car Unit

5 UML notation

The UML notation used in these Technical Specifications shall be as described in [SO/IEC 19501. A short
summary explaining the notation used in this part of the CEN/TS 16157 series is provided in Annex A of
CEN/TS 16157-1.

6 The Measurement Site Table Publication model
6.1 Overview of the Measurement Site Table Publication model

The Measurement Site Table Publication model comprises a top-level package,
“MeasurementSiteTablePublication” which utilizes some classes from the “ReusableClasses” package and the
“GroupOfLocations” package. This package is one of a number which are immediately subordinate to the
“PayloadPublication” package and hence forms the top of the hierarchy in the Measurement Site
Table Publication sub-model.

The “MeasurementSiteTablePublication” package models Measurement Site Tables comprising a number of
sets of data, each describing the location from where a stream of measured data may be derived. Each
location is known as a “measurement site” which can be a point, a linear road section or an area.

Each “MeasurementSiteTablePublication” instance shall contain one or more instances of a
“MeasurementSiteTable”, each table containing a number of “MeasurementSiteRecords”. Each
“MeasurementSiteRecord” shall be described by a location and specific characteristics.

Each “MeasurementSite” instance contains zero or more “Measurements” that have different characteristics
like e.g. traffic flow, speed,...

6.2 The “MeasurementSiteTablePublication” Package
6.2.1 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 (see Figure 1). 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.)

Documents

8 Document Sharing Hub

Full document details: PD CEN/TS 16157-5:2014


http://dx.doi.org/10.3403/30232471U
http://dx.doi.org/10.3403/30232473U
http://dx.doi.org/10.3403/30232475U
http://dx.doi.org/10.3403/30039396U
http://dx.doi.org/10.3403/30232471U
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014

CEN/TS 16157-5:2014 (E)

class MeasurementSiteTablePublication /

FayloadFublication ReusableClasses::Headerinformation

MeasurementSiteTablePublication

+ arealfin : AreaCflnterestEnum [0..1]

+ confidentiality: ConfidentialityValusEnum

+ informationStatus: InformationStatusEnum
urgency: UrgencyEnum [0..1]

1.7

« ionadldentifistles

Measurement5iteTable

messurementSiteTableldentificstion: String [0..1]

The index prov

{in the ssuredDataFublication) to

1
aversionedldentifisbles -
MeasurementSiteRecord
+ computstionMethed: ComputationhethedEnum [0..1] MeasurementSpecificCharacteristics
+ e String [0..1] ——
+ Multilingus!String [0..1] T scmnEm Percentage [0..1]
+ irectionEnum [0..1] index + :Elc::._exr‘:;_ﬂ..t -
+ dentification: String [0..1] 1 1 |+ smoocthingFactor: Flaat [0..1]
- MultilinguslString [0..1 + spedifickans: LansEnum [0.
+ OfLanes: NonNegasti A1 + specifichessu niValueTy Messured OrD dData TypeEnum
+ sicnTime: DateTim
1
1 o .
" +spedificvehicleCharacteristics | 0..1
The locstion of 8 messurement sits VehicleCharacteristics::VehicleCharacteristics

may b= a point, a linear section of ro

[

L]

+measurementSiteLocation 1

GroupOfiocations:GroupOfLocations
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Figure 1 — The “MeasurementSiteTablePublication” package class model
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6.2.2 Semantics of the “MeasurementSiteTablePublication” Package
6.2.21 “MeasurementSiteTablePublication” package semantics - general

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

6.2.2.2 “MeasurementSiteTablePublication” Class

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

6.2.2.3 “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 “MeasurementSiteTablePublication” to specify how the recipient should treat the information contained in it. This class is already
defined in CEN/TS 16157-3.

6.2.24 “MeasurementSiteTable” Class
An identifiable versioned instance of the “MeasurementSiteTable” class shall contain any logical collection of “MeasurementSiteRecords”.
6.2.2.5 “MeasurementSiteRecord” Class

An identifiable versioned instance of the “MeasurementSiteRecord” class shall contain the characteristics information relating to a specific Measurement
Site.

Each record shall be located by a “GroupOfLocations” class. This class belongs to the “GroupOfLocations” package already described in CEN/TS 16157-2.

Each record shall have one indexed “MeasurementSpecificCharacteristics” sub-record for containing the characteristics of each individual measure. The
index provides the means for a measured value (in the MeasuredDataPublication) to be referenced to the relevant MeasurementSpecificCharacteristics at
the measurement site. Each measure can concern specific vehicles which are described by a “VehicleCharacteristics” class.

6.2.2.6 “MeasurementSpecificCharacteristics” Class

An instance of the “MeasurementSpecificCharacteristics” class contains characteristics which are specific to an individual measurement type (specified in a
known order) at the given measurement site.
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6.2.2.7 “VehicleCharacteristics” Class

The characteristics of a vehicle, e.g. lorry of gross weight greater than 30 tonnes.

The “VehicleCharacteristics” class is defined in the “VehicleCharacteristics” package which is already described in CEN/TS 16157-3.

7 The Measured Data Publication model

7.1 Overview of the Measured Data Publication model

The Measured Data Publication model shall comprise a top-level package, “MeasuredDataPublication” and one sub-package “BasicData” from the
“ReusableClasses” package. The “MeasuredDataPublication” top-level package shall be one of a number which shall be immediately subordinate to the
“PayloadPublication” package and hence shall form the top of the hierarchy in the Measured Data Publication model.

7.2 The “MeasuredDataPublication” Package

7.21 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.
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class MeasuredDataPublication /

=

ayload

MeasuredDataPublication

Futlicatio

messuramentSiteTableRef

ReusableClasses::Headerlnformation

are

canfi

a0flntersst: ArssCflntersstEnum [0..1]
tislity: ConfidentislityWalusEnum

+ informationStstus: InformationStatusEnum

+ urgency: UrgencyEnum [0..1]

SiteMeasurements

dReference

messursmentTimeDafault: DateTim

MeasuredVWalue ’ LocatienCharacteristicsOverride

measurementEquipmentTypelss

] e: LaneEnum [0..1]

d: MultilingualString [0..1

0.~ Fault::MeasurementEquipmentFault

Fault

+ measurementEquipmentFault:

MessurementEquipmentFaultEnum

BasicData::BasicData
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7.2.2 Semantics of the “MeasuredDataPublication” Package
7221 “MeasuredDataPublication” package semantics - general

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

7.2.2.2 “MeasuredDataPublication” Class

The “MeasuredDataPublication” class shall be the base class for containing the published measured data.

7.22.3 “HeaderInformation” Class

Each instance of a “MeasuredDataPublication” shall have associated metadata contained in an instance of the “HeaderInformation” class which shall allow

the supplier of the publication to specify how the recipient of the “MeasuredDataPublication” should treat the information contained in it. This class is
already defined in CEN/TS 16157-3.

7.2.2.4 “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 “MeasurementValue”. The “index” qualifier provides a reference to the specific
MeasurementCharacteristics that are relevant for the MeasuredValue at the referenced measurement site.

7.2.2.5 “MeasuredValue” Class

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

7.22.6 “LocationCharacteristicsOverride” Class

The “LocationCharacteristicsOverride” class may contain location characteristics which override values set in the referenced measurement point.
7.2.2.7 “MeasurementEquipmentFault” Class

The “MeasurementEquipmentFault” class contains details of a fault which is being reported for the related measurement equipment.

Documents
Docqr@ent Sharing Hub

Full document details: PD CEN/TS 16157-5:2014


http://dx.doi.org/10.3403/30232475U
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014

CEN/TS 16157-5:2014 (E)

7.2.2.8 “BasicData” Class

The “BasicData” class contains generic data that is either measured or calculated (elaborated) at the same time or over the same time period. These values
are expressed using basic classes included in the DataValue package which is already defined in CEN/TS 16157-3.

7.3 The “BasicData” Package

7.3.1  Overview of the “BasicData” Package

This package describes data that is either measured or calculated (elaborated).
Basic Data values are of one of the following types:

— traffic status;

— travel time data;

— ftraffic data;

— weather data.
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class BasicData /

BasicData
GroupOfiLocations::
+ measurementOrCalculated TimePrecision: TimePrecisionEnum [0..1] +perinentlLocation GroupOfiiocations
+ measurementOrCalculationPe gs | ]

J 5 [D..1]
+ measurementOrCalculationTime: DateTime [0..1]

I

1 0.1

This ma
Measunem
location
Traffic Status::Traffic Status TrafficData:: TrafficData WeatherData::WeatherData
+ trafficTrendType: TrafficTrendTypeEnum [0..1
= L) P

TrawvelTimeData: TravelTimeData

Figure 3 — The “BasicData” package class model
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7.3.2 Semantics of the “BasicData” Package

7.3.21  “BasicData” package semantics — general

The “BasicData” class is an abstract class i.e. shall be specialized in one of the possible type given above. Each Basic Data value may have a pertinent
location, which is a location or a group of locations (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).

Each basic data type is described in a specific package.

7.3.2.2 “BasicData” Class

It is an abstract class. Generic data that is either measured or calculated (elaborated) at the same time or over the same time period.

7.3.2.3 “GroupOfLocations” class

The package is defined in reference document “CEN/TS 16157-2 (Part 2: Location referencing)’.

The “GroupOfLocations” class contains the location (e.g. the stretch of road or area) to which the data value(s) is or are pertinent/relevant. Generally, this
group of locations is identified by reference.

7.4 The “TrafficStatus” Package
7.41 Overview of the “TrafficStatus” Package

Derived/computed traffic status information.
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class Traffic Status /

Traffic Status

trafficTrendType: TrafficTrendTypeEnum [0..1

+rafficStatus |0 .1

DafsVaiue

CataValue:Traffic StatusValue

trafficStatusValue: TrafficStatusEnum

Figure 4 — The “TrafficStatus” package class model

7.4.2 Semantics of the “TrafficStatus” Package

7.4.21 “TrafficStatus” package semantics — general

CEN/TS 16157-5:2014 (E)

The “TrafficStatus” class can be associated with a “TrafficStatusValue” class if the value differs from the reference value given for the publication.

7.4.2.2 “TrafficStatus” Class

The status of traffic conditions on a specific section or at a specific point on the road network.

7.4.2.3 “TrafficStatusValue” Class

This class is already defined in CEN/TS 16157-3.
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7.5 The “TravelTimeData” Package

7.51 Overview of the “TravelTimeData” Package

Measured or derived travel time information relating to a defined linear stretch of the road network.
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class TravelTimeData /

TravelTimeData

m
M
=%
(]
[}

num [0..1]

+ i = . TravelTimeTrend TypeEnuwm [3..1]

DataValue::DurationValue

reeFlowTravel Time +nommallyExpectedTravel Time +reeFlowSpeed
0.1 |:J..1 0.
DstsVaiue DsfaVaiue

DataValue: SpeediWalue

SCoN0s

P Sp—— + spesd: KilometresPerHour

Figure 5 — The “TravelTimeData” package class model
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7.5.2 Semantics of the “TravelTimeData” Package

7.5.21 “TravelTimeData” package semantics — general

The “TravelTimeData” class may be associated with the “DurationValue” class through three possible relationships:
— travel time (in seconds);

— free flow travel time;

— normally expected travel time;

— as well as with a “SpeedValue” class through the Free flow speed relationship.

7.5.2.2 “TravelTimeData” Class

Derived/computed travel time information relating to a linear section of the road network.

7.6 The “TrafficData” Package

7.6.1 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 can also be sent as Elaborated Data.

Traffic values can be classified on the basis of vehicle characteristics.

There are 5 kinds of traffic values:

— traffic headway;

— traffic flow;

— traffic speed;

— ftraffic concentration;

— individual vehicle measurements (not applicable for elaborated data).
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class TrafficData 7

VehicleCharacteristics::VehicleCharacteristics

TrafficData

+forVshiclesWithCharacteristicsOf

guipmentEnum [0..1] a1 1
i [0..%]

TrafficHeadway:TrafficHeadway

TrafficFlow::TrafficFlow

IndividualVehicleMeasurements::
IndividualVehicleDataValues

Traffic Speed::Traffic Speed

TrafficConcentration: TrafficConcentration

Figure 6 — The “TrafficData” package class model Documents
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7.6.2 Semantics of the “TrafficData” Package

7.6.21 “TrafficData” package semantics — general

The “TrafficData” abstract class shall be the only entry point of the package.

The “VehicleCharacteristics” class from “VehicleCharacteristics” package within “ReusableClasses” is used to define the vehicle characteristics to which the
TrafficData are applicable, primarily in Elaborated Data Publications, but may also be used in Measured Data Publications to override vehicle
characteristics defined for the measurement site.

Each kind of traffic value is defined in a specific package.

7.6.2.2 “TrafficData” Class

It is an abstract class without any attribute.

7.6.2.3 “VehicleCharacteristics” Class

The characteristics of a vehicle, e.g. lorry of gross weight greater than 30 tonnes.

The “VehicleCharacteristics” class is the entry class of the “VehicleCharacteristics” package which is already described in CEN/TS 16157-3.
7.7 The “TrafficHeadway” Package
7.7.1 Overview of the “TrafficHeadway” Package

Averaged measurements or calculations of traffic headway, i.e. the distance or time interval between vehicles (measured between the front of a vehicle and
the front of the vehicle immediately following it). The headway can be expressed as an average distance or an average time.
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class TrafﬁcHeadway/

TrafficDaia
TrafficHeadway
1 1
+averagelistanceHeadway +ayerageTimeHeadway
|:|..1 a1
DstsValue DsfaVaiue
DataValue::FleatingPointhetrebistanceValue DataValue--DuraticnValue
+ floatingPointMetreDistance: MetresAsFload + duration: Seconds

Figure 7 — The “TrafficHeadway” package class model

7.7.2 Semantics of the “TrafficHeadway” Package

7.7.21  “TrafficHeadway” package semantics — general

Each type of headway (i.e. in terms of distance or time) shall be associated with a separate class.

7.7.2.2 “TrafficHeadway” Class

Averaged measurements or calculations of traffic headway, i.e. the distance or time interval between vehicles.
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7.8 The “TrafficFlow” Package

7.8.1  Overview of the “TrafficFlow” Package

Averaged measurements of traffic flow rates. They can be expressed in four different ways:
— axle flow;

— PCU flow;

— percentage value;

— vehicle flow.

class TrafficFlow

TrafficFlow

+zxleFlow +pcuF low +percentagelongiehicles +yshicleFlow
0.1 / 0..1 0.1 \3..1
DstsVsiue DstsVsiue DatsVaive DsfsValue
DataValue:AxleFlowValue DataValue:PouFlowValue DataValue:FercentageValue DataValue-VehicleFlowWalue
+  sxleFlowRsts: AxlesPerHour + pcouFlowRate: PassengerCarUnitsPerHour + paroentsgs: Fercentags + wvehicleFlowRate: WehiclesPerHour
Figure 8 — The “TrafficFlow” package class model Documents
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7.8.2 Semantics of the “TrafficFlow” Package

7.8.21 “TrafficFlow” package semantics — general

The “TrafficFlow” class may be accompanied with the possible kind of flow which is expressed with one specific class.
7.8.2.2 “TrafficFlow” Class

The generic class of the package.

7.8.2.3 “AxleFlowValue” Class

This class is already defined in CEN/TS 16157-3.

7.8.24 “PcuFlowValue” Class

This class is already defined in CEN/TS 16157-3.

7.8.2.5 “VehicleFlowValue” Class

This class is already defined CEN/TS 16157-3.

7.9 The “TrafficSpeed” Package
7.9.1 Overview of the “TrafficSpeed” Package

Averaged measurements or calculations of traffic speed.
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class Traffic Speed /

Traffic Speed

0.1

SpeedPercentile

CataValue: SpeedVialue

+ spesd: KilometresPerHour

+vehiclePercentage

11

DafsValue

CataValue::PercentageValue

. P

roentag

roentag

Figure 9 — The “TrafficSpeed” package class model

Semantics of the “TrafficSpeed” Package

“TrafficSpeed” package semantics — general

Averaged measurements or calculations of traffic speed.
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7.9.2.2 “SpeedPercentile” Class

Details of percentage (from an observation set) of vehicles whose speeds fall below a stated value. The speed value and the percentage value shall both
be given.

7.10 The “TrafficConcentration” Package
7.10.1 Overview of the “TrafficConcentration” Package

Averaged measurements or calculations of traffic concentration. The concentration is expressed with a number of vehicles per kilometre or with a

percentage.
class TrafficConcentration /
TrsfficDists
TrafficCoencentration
1 1
+conoentration +oooupancy
0.1 0.1
DstsVsiue DstsVsius
DataValue::Concentration0f\WehiclesValue DataValue:PercentageValue
+ concentrationOffehicles: ConcentrationVehidesPerKilometre + peroentage: Percentage
Figure 10 — The “TrafficConcentration” package class model
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7.10.2 Semantics of the “TrafficConcentration” Package
7.10.2.1 “TrafficConcentration” package semantics — general

The “TrafficConcentration” class provides averaged measurements or calculations of traffic concentration. This class has no specific attribute. Each kind of
concentration value (in vehicles per kilometre or percentage) is provided in a separate class.

7.10.2.2 “ConcentrationOfVehiclesValue” Class

This class is already defined in CEN/TS 16157-3.

7.11 The “IndividualDataValues” Package

7.11.1 Overview of the “IndividualDataValues” Package
Measured or calculated data values relating to individual vehicles derived from detectors at the specified measurement site.
There are four different kinds of values:

— date times;

— speeds;

— durations;

— distances.

Nine values can be given:

— individual vehicle speed;

— arrival time;

— exit time;

— passage duration time;

— presence duration time;
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— time gap;

— time headway;

— distance gap;

— distance headway.

class IndividualVehicleMeasurements /

TrafficDsis
IndividualVehicleDataValues
/ / 1 1 ?1 1 1
!+passageDurationTime +HimeGap +distanceGap
+Indl‘aldUEI|‘urEhldE5P-EEd +amivalTime  +exitTime +|}rE£-En ceDuration Time HimeHeadway +distanceHeadway
n..1 0.. 1 J.fn 1 n 1 Jo_1 0.1 0.1 0.1 40,1

DstaWalue DsisWslue

DataValue: SpeedValue

DataValue::DateTimeValue

DstsWslue
DataValue::DurationValue

DsfsWslue
DataValue::FloatingPgintMetrelistanceValue

+

speed: KilometresPerHour

+ dateTime: DateTime

+ duration: Seconds

+ floatingPointMetreDistance: MetresAsFload
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7.11.2 Semantics of the “IndividualDataValues” Package

7.11.2.1 “IndividualDataValues” package semantics — general

The “IndividualDataValues” class shall be the only entry point of the package. Each value is expressed with a class depending on its type.
7.11.2.2 “IndividualDataValues” Class

Measured or calculated data values relating to individual vehicles derived from detectors at the specified measurement site.
7.12 The “WeatherData” Package

7.12.1 Overview of the “WeatherData” Package

This package contains measured or derived values relating to the weather at a specific location or locations.

There are 7 types of weather values:

— humidity information;

— visibility information;

— pollution information;

— precipitation information;

— road surface condition information;

— temperature information;

— wind information.

NOTE However the following point is of note for its use in the Elaborated Data publication: Traffic values and weather values are normally provided as Measured data,
but may be provided as Elaborated data if appropriate (e.g. because values are provided by calculation).
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class WeatherData

Humidity::Humidity

Visibility:Visibility

Humiditylnformation Visibilitylnfermation

e |1 1 1 1 ")

EszicDsts
WeatherData Paollution::Pellution

Pollutieninfermation
‘:::] T pollutantType: PollutantTypeEnum

i o

PrecipitationDetail::Precipitationletail
Precipitationinformaticn
+ precipitationType: PrecipitationTypeEnum [0..1]
+ noPrecipitation: Boolean [0..1) y 0.1 Py
Road SurfaceConditieninformation
+ weatherRelatedRoadConditionType: WeatherRelatedRoadConditionTypeEnum [0..7)

Temperaturelnformation

t\ 1 Road SurfaceConditionMeasurements::

Road SurfaceConditienMeasurements

WindInfermation

1 Temperature:Temperature

Wind::Wind o

+ windhessurementHaight: MetresfsNonMegstivelnteger (0.1

Figure 12 — The “WeatherData” package class model Documents
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7.12.2 Semantics of the “WeatherData” Package
712.2.1 “WeatherData” package semantics — general

The “WeatherData” abstract class shall be the only entry point of the package. Each type of weather value is expressed with a specific class being part of a
specific package within “WeatherRelated” package within “ReusableClasses” package:

— “Humidity” package

— “Visibility” package

— “Pollution” package

— “PrecipitationDetail” package

— “RoadsurfaceConditionMeasurementsDetail” package
— “Temperature” package

— “Wind” package

712.2.2 “WeatherData” Class

It is an abstract class for measured or derived values relating to the weather at a specific location or locations.
7.12.2.3 “Humiditylnformation” Class

Measurements of atmospheric humidity.

7.12.2.4 “VisibilityInformation” Class

Measurements of atmospheric visibility.

7.12.2.5 “Polutioninformation” Class

Measurements of atmospheric pollution.

7.12.2.6 “PrecipitationInformation” Class

Measurements of precipitation. Documents
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7.12.2.7 “RoadSurfaceConditioninformation” Class

Measurements of road surface conditions which are related to the weather.

7.12.2.8 “Temperaturelnformation” Class
Measurements of atmospheric temperature.
7.12.29 “Windinformation” Class
Measurements of wind conditions.

7.13 The “Humidity” Package

7.13.1 Overview of the “Humidity” Package

Humidity is a relative humidity expressed with a percentage value.
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Humidity
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Figure 13 — The “Humidity” package class model
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7.13.2.1 “Humidity” package semantics — general
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Humidity is a relative humidity expressed with a “PercentageValue” class from “DataValue” package within “ReusableClasses” package.

7.13.2.2 “Humidity” Class
Details of atmospheric humidity
7.14 The “Visibility” Package

7.14.1 Overview of the “Visibility” Package

Visibility is a minimum visibility distance expressed in metres.

Full document details: PD CEN/TS 16157-5:2014

class Visibility

Visibility

+rinimumVisibilityDistance |4

CataValue:IntegerMetreDistanceValue

DsfaValue

+ integerhletrelistance: MetresfsMonMegsativelnts

g=r

Figure 14 — The “Visibility” package class model
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7.14.2 Semantics of the “Visibility” Package

7.14.21 “Visibility” package semantics — general

Visibility is a minimum visibility distance expressed with an “IntegerMetreDistanceValue” class from “DataValue” package within “ReusableClasses”

package.
7.14.2.2 “Visibility” Class
Details of atmospheric visibility.

7.15 The “Pollution” Package

7.15.1 Overview of the “Pollution” Package

Details of atmospheric pollution.

34

Full document details: PD CEN/TS 16157-5:2014

class Pellution

Pallution

+ pollutantType: PollutantTypeEnum

+pollutantConcentration | 0. .1

CataValue:MicrogramsConcentrationValue

+ microgramsConcentration:  ConcentrationMiorogramsPerCubichietre

Figure 15 — The “Pollution” package class model
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7.15.2 Semantics of the “Pollution” Package

7.15.2.1 “Pollution” package semantics — general

The pollutant type shall be given in the “Pollution” class. The pollutant concentration may be given in a separate class.

7.15.2.2 “Pollution” Class

Contains the pollutant type.

7.16 The “PrecipitationDetail” Package

7.16.1 Overview of the “PrecipitationDetail” Package

Details of precipitation (rain, snow etc.). The type, the intensity and the deposition depth can be given.

CEN/TS 16157-5:2014 (E)

class PrecipitationDetail /

PrecipitationDetail

+ precipitationType: PrecipitationTypeEnuwm [0..1]
1 1
+precipitationintensity +depositionDepth
|:J..1 0.1
DstsValue DsfaVaiue
DataValue::PrecipitationintensityValue DataValue::FleatingPointiletreDistanceValue
+ millimetresPerHourintensity: IntensityMillimetresPerHou <+ flostingFointMetreDistance: MetreshsFlost

Full document details: PD CEN/TS 16157-5:2014

Figure 16 — The “PrecipitationDetail” package class model
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7.16.2 Semantics of the “PrecipitationDetail” Package
7.16.2.1 “PrecipitationDetail” package semantics — general

The type of precipitation is given in the entry class. Intensity and deposition depth are given in separate classes from “DataValue” package within
“ReusableClasses” package.

7.16.2.2 “PrecipitationDetail” Class
Gives the type of precipitation

7.16.2.3 “PrecipitationintensityValue” Class

This class is already defined in CEN/TS 16157-3.

7.17 The “RoadsurfaceConditionMeasurements” Package

7.17.1 Overview of the “RoadsurfaceConditionMeasurements” Package

Measurements of the road surface condition which relate specifically to the weather. Different kinds of values can be given:
— road surface temperature;

— protection temperature;

— de-icing concentration;

— de-icing application rate;

— depth of snow;

— water film thickness.
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class Read SurfaceConditionMeasurements /

Road SurfaceConditicnMeasurements

+roadSurface Temperature  +protectionTemperature
0.1 0.1 0.1

DafsVaiue o

]
w
m
=
m

DataValue:TemperatureValue DataValue:KilcgramsCoencentratienValue

+ temperature; TemperatureCelsius +

kilogramsConcentration:  ConcentrationkilogramsPerCubichletre

delcingApplicationRate +deothofSnow

0.1 0.1

+waterFilmThidkness
|:J..1

CataValue::ApplicaticnRateValue

DataValue::FleatingPointMetreDistanceValue

DsfaValue

+ applicationRate: IntensityKilogramsPerSguarehletre +

flastingPointiMetrebistance: MetresisFlost

Figure 17 — The “RoadSurfaceConditionMeasurements” package class model
7.17.2 Semantics of the “RoadsurfaceConditionMeasurements” Package
7.17.21 “RoadsurfaceConditionMeasurements” package semantics — general
Each value is given with a class depending on the value type, from “DataValue” package within “ReusableClasses” package.
7.17.2.2 “RoadsurfaceConditionMeasurements” Class

Measurements of the road surface condition which relate specifically to the weather. This class has no attribute.
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7.17.2.3 “TemperatureValue” Class

This class is already defined in CEN/TS 16157-3.

7.17.2.4 “ApplicationRateValue” Class

This class is already defined in CEN/TS 16157-3.

7.17.2.5 “KilogramsConcentrationValue” Class

This class is already defined in CEN/TS 16157-3.

7.18 The “Temperature” Package
7.18.1 Overview of the “Temperature” Package

Different temperature values can be given: air, dew point, maximum and minimum.

class Temperature /

Temperature

) +dewPointTemperature +Hminimum Temperature
+airTemperature +maximum Temperature
|:|..1 0.1 0.1 0.1

DsfaValue

DataValue:TemperaturelValue

+ tempersture; TemperatureCelsivs

Documents

Figure 18 — The “Temperature” package class model
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7.18.2 Semantics of the “Temperature” Package

7.18.2.1 “Temperature” package semantics — general

Values are given with “TemperatureValue” class from “DataValue” package within “ReusableClasses” package.
7.18.2.2 “Temperature” Class

Details of atmospheric temperature.

7.19 The “Wind” Package

7.19.1 Overview of the “Wind” Package

The measurement height can be given.

Different wind values can be given: speed, maximum speed, direction bearing and direction compass.
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class Wind

Wind

+ windiMeasurernentHeight: MetresfsNoni

gativelnteger [0..1]

CataValue:: SpeedValue

DataValue::DirecticnBearingValue

+windSpeed  *maximumVindSpesd +windDirectionBearing +windDirectionCompass
0.1 0.1 0.1 0.1
DsisWsiue DataValue DsisVsive

CataValue:DirectienCompassWValue

KilometresPerHouwr

directionBearing: AnglelnDegrees

directionCompass: DirectionCompassEnum

7.19.2 Semantics of the “Wind” Package

7.19.2.1 “Wind” package semantics — general

Values are given with classes from “DataValue” package within “ReusableClasses” package.

7.19.2.2 “Wind” Class

This class can contain the wind measurement height.

7.19.2.3 “DirectionBearingValue” Class

This class is already defined
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in CEN/TS 16157-3.

Figure 19 — The “Wind” package class model

Documents

Document Sharing Hub


http://dx.doi.org/10.3403/30232475U
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014

CEN/TS 16157-5:2014 (E)

7.19.2.4 “DirectionCompassValue” Class

This class is already defined in CEN/TS 16157-3.

8 The Elaborated Data Publication model

8.1 Overview of the Elaborated Data Publication model

The Elaborated Data Publication model shall comprise a top-level package, “Elaborated DataPublication” and one sub-package “ElaboratedData” from the
“ReusableClasses” package. The “ElaboratedDataPublication” top-level package shall be one of a number which shall be immediately subordinate to the
“PayloadPublication” package and hence shall form the top of the hierarchy in the Elaborated Data Publication model.

8.2 The “ElaboratedDataPublication” Package

8.2.1 Overview of the “ElaboratedDataPublication” Package

The “ElaboratedDataPublication” package shall comprise the sub-model for defining a publication containing one or more elaborated data sets.
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class ElaboratedDataPublication /

FayloadFPublication

ElaboratedDataPublication

+ forecastDefault: Boolean [0..1]

+ pericdDefault: Seconds [0..1]
2

1]

+ timeDefault: DateTime |

/ <> Q\11

ReusableClasses::HeaderInformation

Reference Settings

+ arealfinterest: AresOflnterestEnum [0..1]
+ confidentiality: ConfidentialitWalueEnum
+ informationStatus: InformationStatusEnum
+ urgency: UrgencyEnum [0..1)]

+ predefinedNonCrderedlocstionGroupReferencs: VersionedRefersnos [0..1]
f

rafficStatusDefault: TrafficStatusEnum [0..1]

1.

Elaboratedliata::ElaboratedData

+ forecast: Boolean [0..1]

Figure 20 — The “ElaboratedDataPublication” package class model
8.2.2 Semantics of the “ElaboratedDataPublication” Package
8.2.21 “ElaboratedDataPublication” package semantics - general

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

8.2.2.2 “ElaboratedDataPublication” Class

The “ElaboratedDataPublication” class shall be the base class for containing the published elaborated data. Documents
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8.2.2.3 “HeaderIinformation” Class

Each instance of an “ElaboratedDataPublication” shall have associated metadata contained in an instance of the “HeaderInformation” class which shall
allow the supplier of the publication to specify how the recipient of the “ElaboratedDataPublication” should treat the information contained in it. This class is
already defined in CEN/TS 16157-3.

8.2.2.4 “ReferenceSettings” Class

The “ReferenceSettings” class contains specification of the default value for traffic status on a group of predefined locations on the road network. Only when
the traffic status differs from this value at a location in the group a value needs to be sent.

8.2.2.5 “ElaboratedData” Class

The “ElaboratedData” 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 predicted like e.g. from historical measurements.

8.3 The “ElaboratedData” Package
8.3.1 Overview of the “ElaboratedData” Package

The “ElaboratedData” package shall be immediately subordinate to the “ElaboratedDataPublication” package and shall comprise the sub-model for defining
an elaborated data set.
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class ElaboratedData /

Elaboratediata

+ forecast: Boolean [0..1]

“'(:5—______ Fsult

1

0 t}\ a.- Fault::ElaboratedDataFault
1

4 \\ + elaboratedDataFault: ElaboratedDataFaultEnum

AN
o

0.1
ReusableClasses:: Source
T H™ LT i
Validity:Validity + relisble: Boclean [0..1]
+ gverunning: Beclzan [0..1] + sourceCountry: CountryEnurmn [0..1]
- . 2+ =epresldentificaticn Steino i
+ wvalidityStatus: ValidityStatusEnum S = CE!”' tm”a“"_'_ sting 31 _
+ sourceMame: MultilingualString [0..1]

+ sourceType: SocurceTypeEnum [0..1)

0.1

BasicData::BasicData

+ measurementrCalculated TimePrecision: TimePrecisiocnEnum [0..1)
+ measurementOrCalculationPericd: Seconds [0..1]

+ measurementCrCalculationTime: DateTime [0..1)]

Figure 21 — The “ElaboratedDataPublication” package class model
8.3.2 Semantics of the “ElaboratedData” Package

8.3.21 “ElaboratedData” package semantics - general

The “ElaboratedData” class shall be the only entry point of the package. The “ElaboratedData” class contains data which is derived/computed fggm one or

more measurements over a period of time. The time validity of the elaborated data are specified by the Validity package. Details of the-scurce k3@ GREINENtS
the information was obtained, is described by the “Source” class from the “ReusableClasses” package. Details of a fault which is kcing veoorted. for, the Sharing Hub
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related elaborated data, is described by the “ElaboratedDataFault” class form the “Fault” package within the “ReusableClasses” package. The elaborated
values are given by the “BasicData” package.

8.3.2.2 The “ElaboratedData” class

An instance of 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
predicted like e.g. from historical measurements.

8.3.2.3 The “Source” class

This class is already defined in CEN/TS 16157-3.

8.3.2.4 The “ElaboratedDataFault” class

The “ElaboratedEquipmentFault” class contains details of a fault which is being reported for the related elaborated data.

8.4 The “Validity” Package

The “Validity” package is already defined in CEN/TS 16157-3.

8.5 The “BasicData” Package

The “BasicData” package and the packages which it includes are already described in this document from subclause 7.3: The “BasicData” Package to
subclause 7.11: The “IndividualDataValues” Package.
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Annex A
(normative)

Data Dictionary

A.1 Overview

This data dictionary identifies the definitions and characteristics of the different classes, attributes, association roles, data types and enumerations
appearing in the data model defined in Clauses 6, 7 and 7.19.2. The data dictionary is specified in three parts for each of the three publications, one for
packages, one for < < datatypes > > and one for < < enumerations > >, each ordered alphabetically.

The generic data types which are used throughout all publications are defined in CEN/TS 16157-1,, Annex E Clause E.5.

The first part of the data dictionary for each publication is partitioned into sub-clauses which relate to each of the UML model packages and each sub-
clause defines the contained classes, their attributes and any roles defined for associations between the classes within that package.

The Data Dictionary tables use the following columns:

1)
2)
3)
4)
5)
6)

7)

8)

46

Column Class name: it provides the symbolic name (Upper Camel Case) given to the corresponding class.

Column Role name: it provides the symbolic name (Lower Camel Case) given to the corresponding role of an association.

Column Attribute name: it provides the symbolic name (Lower Camel Case) given to the corresponding attribute of a class.

Column Enumerated value name: It provides the symbolic name (Lower Camel Case) given to the corresponding enumerated value.
Column Designation: it provides the corresponding name in natural language of the corresponding class, attribute, role or enumeration value.

Column Definition: it provides a comprehensive definition detailing the class, attribute or role.

Column Stereotype: it provides a statement of the stereotype that is assigned to the class, if any - see [CEN/TS 16157-1, Annex C Clause C3 for
further details.

Column Abstract: it provides a statement as to whether the class is abstract (non realizable) or concrete (realizable).
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9)

Column Multiplicity: it provides a statement of the allowed multiplicity for the attribute or role.

10) Column Target: It provides the name of the class which is at the end of the association to which the role applies.

11) Column Type: it provides the name of the class used to define the data type relating to the attribute of the class.

A.2 Data Dictionary for “Measurement Site Table Publication”

A.2.1 “MeasurementSiteTablePublication” package

CEN/TS 16157-5:2014 (E)

A.21.1 “MeasurementSiteTablePublication” package classes
Table A.1 — Classes of the “MeasurementSiteTable” package
Class name Designation Definition Stereotype Abstract

MeasurementSiteRecor | Measurement site | An identifiable single measurement site entry/record in the | versionedldentifiable no
d record Measurement Site table.
MeasurementSiteTable | Measurement site table | A Measurement Site Table comprising a number of sets of data, each | versionedldentifiable no

describing the location from where a stream of measured data may

be derived. Each location is known as a “measurement site” which

can be a point, a linear road section or an area.
MeasurementSiteTable | Measurement site table | A publication containing one or more Measurement Site Tables. no
Publication publication
MeasurementSpecificC | Measurement specific | Characteristics which are specific to an individual measurement type no
haracteristics characteristics (specified in a known order) at the given measurement site.
A.21.2 “ MeasurementSiteTable” package association roles

Table A.2— Associations of the “MeasurementSiteTable” package
Class name Role name Designation Definition Multiplicity Target
MeasurementSiteRecor | measurementSiteLocati | Measurement site 1..1 GroupOfLocation
d on location S
MeasurementSpecificC | specificVehicleCharact | Specific vehicle 0..1 VehicleCharacter
haracteristics eristics characteristics istics
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A.21.3 “MeasurementSiteTable ” package attributes

Table A.3— Attributes of the “MeasurementSiteTable” package

Class name Attribute name Designation Definition Multiplicity Type
MeasurementSiteRecor | computationMethod Computation method Method of computation which is used to 0.1 ComputationMet
d compute the measured value(s) at the hodEnum

measurement site.
measurementEquipmen | Measurement The reference given to the measurement 0.1 String
tReference equipment reference equipment at the site.
measurementEquipmen | Measurement The type of equipment used to gather the 0.1 MultilingualString
tTypeUsed equipment type used raw information from which the data values

are determined, e.g. ‘'loop', 'ANPR'
(automatic number plate recognition) or
‘urban traffic management system' (such as

SCOOT).
measurementSide Measurement side Side of the road on which measurements 0.1 DirectionEnum
are acquired, corresponding to the direction
of the road.
measurementSiteldentif | Measurement site | Identification of a measurement site used 0..1 String
ication identification by the supplier or consumer systems.
measurementSiteName | Measurement site | Name of a measurement site. 0..1 MultilingualString
name
measurementSiteNumb | Measurement site | The number of lanes over which the 0.1 NonNegativelnte
erOfLanes number of lanes measured value is determined. ger
measurementSiteRecor | Measurement site | The date/time that this version of the 0.1 DateTime
dVersionTime record version time measurement site record was defined. The
identity and version of the measurement
site record are defined by the class
stereotype implementation.
MeasurementSiteTable | measurementSiteTablel | Measurement site table | An alphanumeric identification for the 0.1 String
dentification identification measurement site table, possibly human

readable.

Documents

Document Sharing Hub
48

Full document details: PD CEN/TS 16157-5:2014


http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014
http://www.avadocuments.com/doc/pd-cen-ts-16157-5-2014

