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RoadTrafficData is a content specification

Exchange

UML Exchange features
models: and patterns:
EN 16157 ISO TS 19468

LAl UML to JSON
schema mapping e
(EN 16157:1) Web Services Simple HTTP/JSON

PSM description OpenAPI
XML schemas:
‘ EN 16157:2..9 $SONSchemas ’

and WSDL specification
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Content | Platform-independent models

Release 3.0 (2018) Release 3.1 (2020) adds Release 3.2 (2021) to add
Common elements P : Parking
; : Road traffic data : :
Location referencing . Vehicle energy infrastructure
. _ Extensions: _
Traffic situation . Urban Device status and faults
* Traffic management plans Traffic regulations
D2Light (2019) 7 EAEIEER Enhanced satellite positioning

. _ _ * Traffic signal applications
Traffic situation (light)

DATEX ||

6th Forum Webinar series

27th ) y 2021




[l S R R

Project Context Diagram Resources

¥3D2Payload x |

4 @ DATEX2System
4 Logical
4 8 «D2Namespace» D2Payload
s D2Payload
«D2Namespace» Common
«D2Namespace» Extension

«D2Namespace» LocationReferencing

AT v v
(P[P

«D2Package» PayloadPublication
%3 PayloadPublication

| «D2Namespace» FaultAndStatus
B3 «D2Names i

g
P

«D2ModelRoot»
Classes::PayloadPublication

«D2Namespace» RoadTrafficData

amespace» srtuation

)3 | «D2Namespace» Vms
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-
£ + Parking K=
T RoadIrafficDats

(3 +situation J—

El +Vms

+ defaultlanguage: Language
+ feedDescription: MultilingualString [0..1]
+ feedType: String [0..1]
+ publicationTime: DateTime
OO
«D2Package»
PayloadPublication
(2] +Faultandstatus PR

«D2Namespace»
Extension

ﬁ] + ReroutingManagementEnhanced
a + TrafficManagementPlan

(9 +Trafficsignals

&l + UrbanExtensions

-
-~
-~
extends'
_- - «D2Namespace»
-7 Common
E' + Classes
= E] + DataTypes
uses _ _ —-——" > i
—i— El + Enumerations
N
uses
\
~ . _uses \
T~ «D2Namespace»

T~ e LocationReferencing

El + DataTypes

a + Enumerations

EI + LocationReference

EI + PredefinedLocationsPublication
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Namespace dependencies

«D2Namespace»

«D2Namespace» . !
LocationReferencing

RoadTrafficData

(3 +classes _ (] +DataTypes

05 - (T] +Enumerations
+ DataTypes

D + ElaboratedDataPublication (] +LocationReference

(7] +PredefinedLocationsPublication

(1] +Enumerations

- oo blicati T
;} + MeasuredDataPublication (from D2Payload)

(] +MeasurementSiteTablePublication

(from PayloadPublication)

|
Y
«D2Namespace»
Common

[j + Classes
E] + DataTypes

[C] +Enumerations

(from D2Payload)
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class RoadTrafficData

«D2Package»
ElaboratedDataPublication

E] + ElaboratedDataPublication

«D2Package»
MeasuredDataPublication

E + MeasuredDataPublication

«D2Package»
MeasurementSiteTablePublication

«D2Package»
Classes

«D2Package»
DataTypes

E] + MeasurementSiteTablePublication

E + AxleCharacteristics

E + MeasurementiSite

E + MeasurementSiteTable
E + MeasurementSpecificCharacteristics

E + ReferenceSettings

E + SiteMeasurements

E] + BasicData

E] + DataValue

7] + PhysicalQuantity
7] +TrafficData

77 + TrafficStatus
7] + TravelTimeData
7] +WeatherData

+ VehiclesPerDay
+ DensityVehiclesPerKilometre

— .
+ PassengerCarUnitsPerHour

«D2Package»
Enumerations

+ PhysicalQuantityFaultEnum

+ TimeMeaningEnum

+ TrafficStatusEnum

+ MeasuredOrDerivedDataTypeEnum
+ TravelTimeTrendTypeEnum

+ TravelTimeTypeEnum

) L
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Entry classes - publications

«D2Package»
ElaboratedDataPublicatio

E + ElaboratedDataPublication

«D2Package»
MeasuredDataPublication

E + MeasuredDataPublication

«D2Package»
MeasurementSiteTablePublicatio

E + MeasurementSiteTablePublication

27th January 2021

Dynamic data without
reference to measurement
equipment.

Dynamic data produced by the
measurement equipment
described below

Traffic measurement sites,
equipment, configuration
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«D2Versionedidentifiable» (ellded)
Classes::MeasurementSiteTable

PayloadPublication

«D2Class»
«D2Relation» MeasuredDataPublication
«D2Attribute»

«D2Versionedidentifiable» measurementSiteTableReference: VersionedReference [1..%]

Classes::MeasurementSite

«D2Relation»

«D2Class»
SiteMeasurements
«D2Relation»
«D2Attribute»

+measurementSiteLocation . -
measurementSiteReference: VersionedReference

«D2Class»
LocationReference::LocationReference

OO
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«D2Versionedldentifiable» «D2Class»
Classes::MeasurementSite SiteMeasurements

«D2Attribute»
+ measurementSiteReference: VersionedReference

indexli index ‘\ «D2Relation»

’ +measurementTimeDefault
T~ «D2Class»

1| MeasurementOrCalculationTime

«D2Relation» )
| «D2Relation»

«D2Class»
Classes::MeasurementSpecificCharacteristics

1

1

«D2Class»

«D2Attribute» PhysicalQuantity

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]

(elided)
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PayloadPublication

«D2Class»

ElaboratedDataPublication

«D2Relation»

«D2Class»
PhysicalQuantity

DATEX Il

6t Forum Webinar series

(elided)

European
Commission
——




class MeasurementSiteTablePublication /

«D2Versionedldentifiable»
Classes::MeasurementSite

«D2Attribute»
measurementSiteRecordVersionTime: DateTime
measurementEquipmentReference: String [0..1]

measurementSiteName: MultilingualString [0..1]

+ + + + + +

measurementSiteldentification: String [0..1]

measurementEquipmentTypeUsed: MultilingualString [0..1]

measurementSiteNumberOfLanes: NonNegativelnteger [0..1]

[0..1]

_@I‘\«Dmelation»

¢:

«D2Relation»

AN

The location of a measurement site may be a
point, a linearsection of road or an area.
Linearsections may even be specified as
itineraries or predefined location sets, e.g. for
travel time routes which comprise one or more
different roads.

+measurementSiteLocation 1

1 o

1

«D2Class»
Classes::MeasurementSpecificCharacteristics

+ + + 4+ + + +

«D2

ttribute»

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 ’1

«D2Relation»

N

«D2Relation»

«D2Relation» «D2Class»

Classes::AxleCharacteristics

) «D2Class» . +specificVehicleCharacteristics ,0..1 thrib
LocationReference::LocationReference / «D2Attribute»
«D2Class» + maximumWeight: Tonnes [0..1]
OO VehicleCharacteristics::VehicleCharacteristics + minimumWeight: Tonnes [0..1]
+specificLane 0..*
«D2Attribute» k
+ fuelType: FuelTypeEnum [0..¥] «D2Class»
+ loadType: LoadTypeEnum [0..1] SupplementaryPositionalDescription::
+ vehicleEquipment: VehicleEquipmentEnum [0..1] Lane
+ vehicleType: VehicleTypeEnum [0..*]
+ vehicleUsage: VehicleUsageEnum [0..1] «D2Attribute»
+ yearOfFirstRegistration: Year [0..1] + laneNumber: Integer [0..1]
OO + laneUsage: LaneEnum [0..1]




class PhysicalQuantity

The location (e.g. the stretch of road orarea) to
which the data value(s) is or are pertinent/relevant.
This may be different in detail from the precise
location of measurement equipment.

«D2Class»
«D2Class» PhysicalQuantity
LocationReference:: | tPertinentLocation
LocationReference i & o2attributer
0.1 «D2Relation» 1 _
oo + forecast: Boolean [0..1]
measurementEquipmentTypeUsed: MultilingualString [0..1]

lo—

«D2Class»
Classes::Source

«D2Attribute»

«D2Relation» / ‘\

«D2Class»
PhysicalQuantityFault

Fault

«D2Attribute»
+ physicalQuantityFaultType: PhysicalQuantityFaultEnum

T~

«DZReIanon»

+|nformat|onManagerOverride

«D2Class»
SinglePhysicalQuantity

«D2Class»

TimeProfiledPhysicalQuantity

«D2Relation»
0..1 0..*
L
«D2Class»
BasicData::
BasicData

OO

«D2Relation»

sourceCountry: CountryCode [0..1]
sourceldentification: String [0..1]
sourceName: MultilingualString [0..1]
sourceType: SourceTypeEnum [0..1]
reliable: Boolean [0..1]

0..1

+ + + + +

[

«D2Class»
] classes::Internationalldentifier
0..1
«D2Attribute»

+ country: CountryCode
+ nationalldentifier: String

For one TimeProfiledPhysicalQuantity
instance, each BasicData instance shall have
the same concrete class, and shallhavea
different timeValue attribute.
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class BasicData

«D2Class»

BasicData «D2Class»
MeasurementOrCalculationTime

«D2Attribute»
+ timeMeaning: TimeMeaningEnum [0..1]
+ timeValue: DateTime [0..1]
+ timePrecision: TimePrecisionEnum [0..1]

«D2Relation» 0.1

speed :
flOW, __________ Either the timeValue or the
ga p’ «D2Class» «D2Relation» Period should be populated.
«D2Class» TrafficData::
WeatherData::WeatherData h ea d way, TrafficData 0.1
1 OO
density, «D2Class»
OO lidity::Period
occupancy, hin
individual vehicle data «D2Attribute»
+ startOfPeriod: DateTime [0..1]
«D2Class» + endOfPeriod: DateTime [0..1]
TravellEneDarn i e «D2Class» + periodName: MultilingualString [0..1]
TrafficStatus::TrafficStatus
«D2Attribute»

«D2Attribute»

+ travelTimeTrendType: TravelTimeTrendTypeEnum [0..1] ] i
+ trafficTrendType: TrafficTrendTypeEnum [0..1]

+ travelTimeType: TravelTimeTypeEnum [0..1]
+ vehicleType: VehicleTypeEnum [0..*] oo oo
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class BasicData and DataValue /

BasicData subclasses include attributes directly if
the DataValue quality metadatais not relevant for
those attributes.

«D2Class»
«D2Class» DataValue::DataValue
BasicData
«D2Attribute»
+ dataError: Boolean [0..1]
oo «D2Relation» + reasonForDataError: MultilingualString [0..1]
+ accuracy: Percentage [0..1]
4& «D2Class» + computationalMethod: ComputationMethodEnum [0..1]
0.1 MeasurementOrCalculationTime + numberOfincompletelnputs: NonNegativelnteger [0..1]
+ numberOfinputValuesUsed: NonNegativelnteger [0..1]
«D2Attribute» + smoothingFactor: Float [0..1]

+ timeMeaning: TimeMeaningEnum [0..1] + standardDeviation: Float [0..1]

+ timeValue: DateTime [0..1] + supplierCalculatedDataQuality: Percentage [0..1]

+ timePrecision: TimePrecisionEnum [0..1]

«D2Class» «D2Class»
TrafficStatus::TrafficStatus DataValue::TrafficStatusValue
+trafficStatus
«D2Attribute» > «D2Relation» 0.1 «D2Attribute»
+ trafficTrendType: TrafficTrendTypeEnum [0..1] + trafficStatusValue: TrafficStatusEnum
o0

DataValue subcdlasses have attributes, often numeric,
forwhich at least some of the quality metadatain
DataValue is relevant.




class TrafficFlow

+axleFlow

0..1 /

«D2Class»
TrafficFlow

TrafficData

«D2Relation» «D2Relation»

uFlow
0..1

«D2Relation»

+percentagelLongVehicles
0..1

«D2Relation»

+normallyExpectedFlow

«D2Relation»

+vehicleFlow

\o..1 \0..1

«D2Class»
AxleFlowValue

DataValue

DataValue

«D2Class»
PcuFlowValue

«D2Class»
PercentageValue

DataValue

+

«D2Attribute»

axleFlowRate: AxlesPerHour

+

«D2Attribute»
pcuFlowRate: PassengerCarUnitsPerHour

-

«D2Attribute»
percentage: Percentage

«D2Class»
VehicleFlowValue

DataValue

-

«D2Attribute»

vehicleFlowRate: VehiclesPerHour
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