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Origin of the TrafficSignals model

The DATEX Il PSA has not designed or governed this model...

CEN TC278/WG17/PT1709 DATEX Il PSA

Draft model

May 20 Publish CEN TS
16157-9:2020

Decide to adopt model

Sep 20 Incorporate without
modification in v3.1

\4

...but has now adopted it and will improve and maintain its design in future. DATE)( "
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TrafficSignals is a content specification

Exchange

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

VML o XIE UML to JSON
schema mapping e
(EN 16157:1) Web Services Simple HTTP/JSON
PSM description OpenAPI
e — and WSDL specification

XML schemas:
‘ EN 16157:2..9 ’ JSON schemas
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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 AL . Parking
_ , Road traffic data _ ,

Location referencing ) Vehicle energy infrastructure
Extensions:

Traffic situation S Uiber Device status and faults
* Traffic management plans Traffic regulations

D2Light (2019) * Enhanced rerouting Enhanced satellite positioning

* Traffic signal applications
Traffic situation (light)
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1ot v 3=

Project Context Diagram Resources

4 5 DATEX2System
V' Logical

408 «D2Namespace» D2Payload
TS D2Payload

P £ «D2Namespace» Common

4 8 «D2Namespace» Extension
T Extension
«D2Namespace» ReroutingManagementEnhanc
«D2Nam
«D2Namespace» TrafficSignals
P «D
3 & «D2Namespace» LocationReferencing
b | «D2Package» PayloadPublication

icManagementPlan

amespace» Urban tensions
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¥3D2Payload x |

«D2ModelRoot»
Classes::PayloadPublication

E] + FaultAndStatus
E] + Parking

E] + RoadTrafficData
E] + Situation

Ii'] +Vms

+ defaultlanguage: Language
+ feedDescription: MultilingualString [0..1]
+ feedType: String [0..1]
+ publicationTime: DateTime

OO
«D2Package»
PayloadPublication

-

+ DataT
uses. _—_______>E| ataTypes

«D2Namespace»
Extension

(7 +ReroutingManagementEnhanced

«D2Namespace»
Common

El + Classes

E] + Enumerations

I\

Uses
\

\

«D2Namespace»
- LocationReferenci
= T

El + DataTypes

El + Enumerations

El + LocationReference

EI + PredefinedLocationsPublication
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Namespace dependencies

27th January 2021

«D2Namespace»
TrafficSignals

E] + DataTypes

E] + Enumerations

E] + MapDataPublication

£+ SignalPhaseAndTimingPublication

(from Extension)

«D2Namespace»
LocationReferencing

Ej + DataTypes

E] + Enumerations

E] + LocationReference

fj + PredefinedLocationsPublication

(from D2Payload)
[

«D2Namespace»
Common

(] +Classes
E] + DataTypes
E] + Enumerations

(from D2Payload)
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class TrafficSignalsPublications

PayloadPublication

«D2Class»
Classes::GenericPublication

-

«D2Attribute»
genericPublicationName: String

«D2LevelBExtension»

«D2Class»
MapDataPublication::MapDataPublication

«D2LevelBExtension»

«D2Class»
SignalPhaseAndTimingPublication::
SignalPhaseAndTimingPublication

F

«D2Attribute»
mapDataPublicationReference: VersionedReference
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Traffic signals models in DATEX Il

* The current TrafficSignals extension model is not the only one that exists
e (but it’s the one that has been adopted by the DATEX Il SG.)

e The TrafficSignalStatusPublication, an extension of DATEX Il v2.3, based
on UK UTMC centre-to-centre traffic signals model is also available:

https://www.datex2.eu/implementations/extension directory/trafficsignalstatus
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https://www.datex2.eu/implementations/extension_directory/trafficsignalstatus

class MapDataPublication /

:)ZCIIfsts» «D2ldentifiable»
P +signalHeadLocations SignalHeadLocation
N s
«D2Attribute» «D2Relation» 0..64| «D2Attribute»
+ timeStamp: DateTime [0..1] + signalGroupld: LaneOrSignalld
+ layerld: Layerld [0..1]

SN

<<02Rela ion» «D2Relation» «D2Relat '0”” «D2Relation»
. N +nodeXYZ|1
+intersections 0. 32 +roadSegments 0..32 rest rlc.xonU\s.
0..254 Identifi «D2Class»
‘<D‘2C|BSS>> O Rest '«tl')2 cétlanut;ab!e» t PointCoordinates::
InterseclionGemets RoadSegment estrictionClassAssignmen PointByCoordinates

«D2Attribute» D2Attribute»
+ id: RestrictionOrConnectionid h “.” "y
+ bearing: AngleinDegrees [0..1]

1
«D2Relation» «D2Relation»
1
+users‘1..16 l

dad

p2ci «D2Class»
« ass» . . . .
e PointCoordinates::PointCoordinates
«D2VersionedIdentifiable» RestrictionUserType
Geometiy::GEoewy D2Attribute» «D2Attribute»
¢ b ;,I L“.e; trictionsAopliesToEnum + latitude: Float
«D2Attribute» + Dasiclype: e IO DD K O e + longitude: Float
+ name: String [0..1] + fuelType: FuelTypeEnum [0..1] OO
+ revision: MsgCount
OO

+ |aneWidth: MetresAsFloat [0..1]

«D2Relation»

«D2Relation»

+id| 1

0..1

«D2Class»

GeometryReferenceld «D2Class»

VehicleCharacteristics::Emissions

«D2Attribute»
+ region: RoadRegulatoryld
+ id: Geometryld
+ testing: Boolean

«D2Attribute»
+ emissionClassificationEuro: EmissionClassificationEuroEnum [0..1]
+ emissionClassificationOther: String [0..%]
+ emissionLevel: LowEmissionLevelEnum [0..1]
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class Geometry

NetworkLocation
«D2Class»
LocationReference::LinearLocation
o0

«D2LevelBExtension»

| T
/ «D2Identifiable»
«D2Versionedlidentifiable» GenericLane::GenericLane
Geometry
+lanflset| «D2Attribute»

«D2Attribute» P . + laneld: LaneOrSignalid [0..1]
+ name: String [0..1] «D2Relation» 1.X5|+ name: String [0..1]
+ revision: MsgCount + manoeuvres: AllowedManoeuvres [0..1]

+ laneWidth: MetresAsFloat [0..1]

«D2Relation»
«D2Relation»
+speedLimits S~
+refPoint 1 0..9 «D2Class»
: RegulatorySpeedLimit
«D2Class»
P()‘IntCOOlen.atES:: «D2Attribute»
PointByCoordinates + type: SpeedLimitTypeEnum
+ speed: KilometresPerHour
«D2Attribute»
+ bearing: AngleinDegrees [0..1]
1
«D2Relation»
«D2Relation» +forVehicleswithCharacteristicsOf0..*
1
1 «D2Class»
VehicleCharacteristics::VehicleCharacteristics
«D2Class» )
PointCoordinates::PointCoordinates «D2Attribute»

fuelType: FuelTypeEnum [0..¥] DAT EX I I
loadType: LoadTypeEnum [0..1]

vehicleEquipment: VehicleEquipmentEnum [0..1]

vehicleType: VehicleTypeEnum [0..¥] . .
vehicleUsage: VehicleUsageEnum [0..1] Forum Webinar series

yearOfFirstRegistration: Year [0..1] OO

«D2Attribute»
+ latitude: Float
+ longitude: Float

OO

+ + + + + +
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class GenericLane

«D2Identifiable»

«D2Class» «D2Class» B e
: i enericLane
i ™ The attribute "laneld" is not

+connectsTo t
«D2Attribute» optional. In case laneldis not

«D2Attribute» . 0
«D2Attribute» «D2Relation» 3 R 0..16 «D2Relation» + laneld: LaneOrSignalid [0..1] provided the meaning is: "laneld!
+ lane: Reference + signalGroup: Reference [0..1] - + name: String [0.1] is unavailable or unknown.

+ userClass: Reference [0..1] : String [0..

+ manoeuvre: AllowedManoeuvres [0..1] + manoeuvres: AllowedManoeuvres [0..1]

¢

«D2Relation»

+connectionld 0..1 «D2Relation»

«D2ldentifiable»
LaneConnection

ttributen +overlays 0..5
«D2Attribute» «D2Relation» «D2Relation» «D2Relation» v

+ connectionld: RestrictionOrConnectionld

«D2Class»
OverlayLane

+connectionid | 1

«D2Attribute»
+ overlay: Reference

«D2Relation»

+nodelList 1

«D2Class» «D2Class» «D2Class»
ConnectionTrajectory N NodelistXY LaneAttributes

«D2Class»
ParkingLane

«D2Attribute»
directionalUse: LaneDirection
sharedWith: LaneSharing
maxVehicleHeight: MetresAsFloat [0..1]
maxVehicleMass: Tonnes [0..1]

«D2Attribute»
+ parkingLane: LaneAttributesParking

computed
nodes

«D2Relation» «D2Relation»

+laneType|1 «D2Class»
RailvehicleLane

«D2Class» «D2Class»
+nodes| 1 ComputedLane LaneTypeAttributes «D2Attribute»
+ railVehicleLane: LaneAttributesRailVehicle

«D2Class»
NodeSetXy

«D2Attribute»

+ referenceLaneld: Reference
+ offsetXAxis: MetresAsFloat A
+ offsetYAxis: MetresAsFloat
+
o
¥

rotateXY: AnglelnDecimalDegrees [0..1]
scaleXAxis: Percentage [0..1]
scaleYAxis: Percentage [0..1] «D2Class»
Striping

«D2Attribute»
+ striping: LaneAttributesStriping

«D2Class» «D2Class»
VehicleLane CentralReservation

«D2Attribute» «D2Attribute»
+ vehicleLane: LaneAttributesVehicle + centralReservation: LaneAttributesBarrier

«D2Class» «D2Class» «D2Class» * K
PedestrianCrossing BicycleLane Pavement : ',(

L
«D2Attribute» «D2Attribute» «D2Attribute»

+ pedestrianCrossing: LaneAttributesPedestrianCrossing + bicycleLane: LaneAttributesBicycle + pavement: LaneAttributesPavement European
Commission
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ss SignalPhaseAndTimingPublication b

«D2Class»
EnabledLane

«D2Class»
IntersectionState

«D2Class»
PrioritisationResponse

type: AdvisorySpeedTypeEnum

speedAdvice: MetresPerSecond
speedAdviceUnavailable: Boolean
confidence: MetresPerSecond [0..1]
confidenceOutOfRange: Boolean [0..1]
distance: MetresAsNonNegativelnteger [0..1]
class: Reference [0..1]

+ + + + + + +

+ + + + + +

«D2Attribute»
startTime: Seconds
minEndTime: Seconds
maxEndTime: Seconds
likelyTime: Seconds
confidence: TimelntervalConfidenceEnum
nextTime: Seconds

+enabledLanes «D2Attribute» +activePrioritisations | «D2Attribute»
+  name: String [0..1] Rl + stationld: Stationid
t : St ke +
«D2Attribute» 0.16 *DZRelation» +  revision: Versonannare *D2Relation» 0..10| 4+ priorStatus: PrioritisationResponseStatusEnum
+ enabledLane: Reference N s'a'us‘l'ntersectionstatusob'ect + signalGroup: Reference
N ‘;m;S:amp'DateTime[O 1]J + signalGroupUnknownOrUnavailable: Boolean
t t 3 b
+ permanentGreenMovementStatus: Boolean
«D2Relation»
«D2Relation»
+manoeuvreAssistListGlobal 0..16
+states|1..255
D2cl «D2Class»
“ oS ConnectionManoeuvreAssist
MovementState
«D2Attrib +manoeuvreAssistListBylane  «D2Attribute»
« tt ten .
e iN - String [0..1] R - + connectionld: Reference
N movt&lrgen .aRm!fa. ring [0 «D2Relation» 0.16| + queueLength: MetresAsNonNegativelnteger [0..1]
e U S e - + availableStorageLength: MetresAsNonNegativelnteger [0..1]
+ signalGroupUnknownOrUnavailable: Boolean +  waitOnStop: Boolean [0..1]
tOnStop: s
#|permanentGreenMovemEpisiatilenceay + pedestrianBicycleDetection: Boolean [0..1]
«D2Relation» «D2Relation»
) 0..5
+stateTimeSpeed|1..16
«D2Class»
RHE e ItsStationPosition
MovementEvent
«D2Attribute»
D2Attribute»
¢ i + stationld: Stationld
+ eventState: MovementPhaseStateEnum + laneld: Reference [0..1]
+ stateChangeReason: ExceptionalConditionEnum [0..1] N ‘imeRéference'Tim(ha‘Reference[O 1
4 . &
«D2Relation» «D2Relation»
e
N
+speeds 0..16 +timing 0..1 «D2Relation»
g e «D2Class»
N )
AdvisorySpeed TimeChangeDetails +nodeXY|0..1
«D2Attribute» «D2Class»

PointByCoordinates

«D2Attribute»
+ bearing: AngleinDegrees [0..1]

*
*

* Kk
*

*

* *
* gk
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Forthcoming amendments

1 O «D2Class» D2Class»
| n re | e a S e 3 ° 2 (S p rl n g 2 O 2 1 ) ° MapDataPublica;ion::lf;;pDatamcam SignalPhaseAldLTiniiS:gPublication::

SignalPhaseAndTimingPublication

Fix bug in TS 16157-9 model
preventing use!

«D2Relation»
1 *

«D2Relation»

«D2Versionedldentifiable»

«D2Class» SignalPhaseAndTimingPublication::
MapDélivtlaPlE)blicationll SignalPhaseAndTiming
. :
In subsequent release: =

«D2Attribute» + timeStamp: DateTime [0..1]
+ timeStamp: DateTime[0..1] + name: String [0..1]

Im prove deSign 3 nd revise TS + layerid: Layerid [0..1] + spatMessageRealisation: Base64Binay[0..1]
16157-9 (e.g. enable JSON)
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