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the more we share,
the more we have.”

Leonard N|m0y L Y b Y




Overview

Short Introduction
Scope of TN-ITS
Technical Specifications
Example TN-ITS service
Conclusions




Introduction

Maintenance of digital maps supporting ITS
Focus on road safety (ADAS), efficiency, automation

Automate the exchange of changes of road attributes between
data providers (road authorities/operators, cities) and data
users (digital map & service providers)

The TN-ITS duality:

ERTICO platform - 2013
Formal Technical Specification — CEN TS 17268: 2018
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TN-ITS Data Chain

Mational Access Points

Road Authorities publish I'\.j"lap mal.ters retrieve,
and authorize changes of verify anu.:l Inte.grate these
road data as part of their changes in their platform
SDI maintenance and bring this to map
users
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----- Technology /

Mobility

ITS Station

Fresh map data in
vehicles, navigation
devices, roadside units,

traffic control centres, ...

] G

ApLIl:!H:i'ni: roviders

provide value add
applications based upon

regulatory and
authoritative data




Scope elements

Authoritative data (speed limits, traffic signs, ...)
Changes of road attributes < INSPIRE

For static layers / reference map db < DATEX I
Updates provided on monthly < daily basis

All sources today available under an Open Data license
Specifications combines standards from GIS and ITS

Specifications incorporates models from DATEX &
1ISO14823 (traffic signs)




Technical Specifications & Traffic Regulations

Top level Abstract Dataset Class

RoadFeatureDataset .

1) Ertico (O] New

KLAAAAAGFAspU%3D

data.apps.mow.vlaanderen.be/tn-its,

Dit XMI -bestand lijkt geen geassocieerde stijlinformatie te hebben. De documentstructuur is hieronder weergegeven.

—=tnits:RoadFeatureDataset xsi:schemal ocation="http://spec.tn-its.eu/schemas/ https://opendata apps. mow.vlaanderen be/tn-its/schemas/v2/TNITS xsd" gml:id="ie5fc6b05-3d32-4b77-b177-5d157d22c38d">

—<tnits:metadata>
—<tnits:Metadata>
<tnits:datasetId=e5fc6b05-3d32-4b77-b177-5d157d22c38d</tnits: datasetId>
<tnits:datasetCreationTime>2021-09-14T16:33:28.586652+02:00</tnits:datasetCreationTime>
</tnits:Metadata>
</tnits:metadata>
<tnits:type>Update</tnits:type>
—<tnits:roadFeatures>
—<tnits:RoadFeature>
<tnits:validFrom>2021-09-14</tnits:validFrom>
<tnits:valid To>9999-01-01</tnits:valid To>
<tnits:beginLifespanVersion>=2021-09-14T00:00:00</tnits:beginLifespanVersion>
<tnits:endLifespanVersion>9999-01-01T00:00:00</tnits:end Lifespan Version>
—<tnits:updateInfo>
—<tnits:UpdateInfo>
<tnits:type>Add</tnits:type>
</tnits:UpdateInfo>
</tnits:updateInfo>
<tnits:source xlink:href="http://spec tn-its.eu/codelists/RoadFeatureSourceCode#regulation”/=
<tnits:type xlink:href="http://spec tn-its.eu/codelists/ RoadFeatureTypeCode#speedLimit"/>
—<tnits:properties>
—<tnits:GenericRoadFeatureProperty>
<tnits:type xlink:href="http://spec tn-its.eu/codelists/RoadFeatureProperty TypeCode#maximumSpeedLimit"/>
its:value=70</tnits:value>
:valueReference xlink:href="htip://spec. in-its eu/codelists UOMIdentifierCode#kph"/>
</tnits:GenericRoadFeatureProperty>
</tmits:properties>
—<tnits:id>
—<tnits:RoadFeatureld>
roviderId>Flanders Region</tnits:providerId>
:id>sPga%cnFk+2 ' TKW5MnKP23hevf6HTkzk 1uER Fbyk==/tnits:id>
</tnits:RoadFeatureld>
</tmits:id>
—<tnits:locationReference>
—<tnits:GeometryLocationReference=
—<tnits:encodedGeometry>
—<gml:LineString>
—<gml:coordinates>

3.199853756987594,50.72498948521681 3.1997974032306815,50.72502179313531 3.199742627823102,50.72505328063784 3.1996008331584838,50.72513475144 144 3.199331407254%
3.198686925561487.50.725660011034755 3.1986775033844386,50.72566525743842
</gml:coordinates>
</gml:LineString>
</tnits:encodedGeometry>
</tnits:GeometryLocationReference>
</tnits:locationReference>
—<tnits:locationReference>
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Technical Specifications & Traffic Regulations

TN-ITS RoadFeature Class reflects Traffic Regulations

Type of regulations & their properties are given in a extrenal code lists

Conditions are same as in DATEX Il, yet some are missing (driver
condition/required permit,...)

Validity model — most classes are the same — with Fuzzy Period class
Vehicle characteristic model is the same (iso tc211 style)

Location referencing, uses GML schema (eg linestring) and linear
referencing, incl map agnostic methods OpenLR/AGORA-C

Nnapcore



RoadFeature Class reflects Traffic Regulations

#DataTypex

RoadFeatureld Generic Featu re

+ providerld: Characterstring

+ id: Character5tring EXChange MOdEI

#FeaturaTypas
RoadFeature

#DataTypen +locationReference
-

Location referencing::

LocationReference 1.+
validFrom: Date

validTo: Date [0..1]
updatelnfo: Updatelnfo [0..1]
source: RoadFeatureSource
type: RoadFeatureType

+

+  Dimension(): Integer

+ + 4+ o+

T
+eondition aDataTyper
T

— Conditions::Condition

alifeCyclelnfox
+  beginlifespan\ersion: DateTim
+ endLifespan¥ersion: DateTime [0..1

+ negate: Boolean [0..1]

+properties '

«DataTypes
AbstroctRood Feature Property

.*""‘-.
oadFeatureType:
speedLimit
RoadFeaturePropertyType:
aDataTypen wDataTypen . L.
RoadSignProperty GenericRoadFeatureProperty maximumSpeedLimit

+_+

+ gddCode: RoadSignType + type: RoadFeaturePropertyType '-,_J.fa I ue:
+ content: RoadSignContent [0..%] + walue: Any [0..%] = *
+ walueReferance: PropertyValue ReferenceType [0..7] 90
+  unitOfMeasure: Characterstring [0..1]
wDataTypes L ; unitOfMeasure:
RoadsignContent i
T km/h
+  wvalue: Measure [0..1]
+  text CharacterString [0..1) wlmvanants ) )
+  natureDfDistance: NatureOfistanceMeasure [0.1] [imvivalue-=zize|) + valueReference=<ize(] == 1 : One or more of
value orvalueReferance is mandatory

Nnapcore




TN-ITS uses external & extendible codelists

DAY | sdocationReference “FeatureTyper y «DatTyper http://spec.tn-its.eu/codelists
Location referencing:: > RoadFeature * + RoadFeatureld
LocationR 1.*
ocatlonReference + walidFrom: Date 1|+ providerld: CharacterString .
+ Dimension{): Integer + wvalidTo: Date [0..1] + id: CharacterString b A SEt Of Sta nd a rd IZ Ed COd e
+ updatelnfo: Updatelnfo [0..1]
+ source: RoadFeatureSource Va |u eS
Codel + type: RoadFeatureType
«Cadelist» y g .
fosdrel clfeCyeleinfo eondition JP—— + Flexibility to extend without

+  beginlifespanVersiaon: DateTim

‘ Conditions::Condition

01 revising the standard

+ negate: Boolean [0..1]
aCadelist»

oadreaturetype | * Flexibility to extend for
service providers

+ endLifespanVersion: DateTime [0..

dFeatureType:

<Pxml versien="1.0" sncoding="UTE Speed Lim'lt
<gml:Dicticmary zmlos:gml="http://www.opsngis.net
xmln 3w L 211.ceg/2005/gco" wmDWs:gn 211.0rg/ 2005/ gmd"

srnln £ 1/ 2005/g=E" xml z="http:/ fuww_is

Ro@dFeaturePropertyType:

http:/fwww.w3.org/ 1999/ 21link"

I="WarningSignTypeCods” _ maximumSpeedLimit

#mln 2 v is Lorg/2005/g

xmlns:xsi="http://www.w3. org/2001/XMLe8chena-ingtance

“gml:description¥dpecifies the available list of enumersticons for the various types of road features<)/

.
=gml:=identifisr codespace="http://spec.tn-its.eu/codelista/ "*RoadraatureTypeCodss/gml: identifiar> \/Eal LjEE-

90

I T T T T

<gml:Definition gml:id-"pedestrianCrossing™>

<gml:description®d specified part of a road where pedestrians have right of way to crosgf/fgml:
{gml:ijantifisr :::e::a:é—“h::u:ifspec.:n—;:s_E:fccde;;st5f&cadEea:uraIv:eucde“}pade3

“fgml:Definiticon>

unitOfMeasure: . s, [ Gjelder hele
' B Svalbard
km/h

</gml:dictionaryEntry>
<gml:dictionaryBntry>

“gml:Definition oml i="restrictionForvehicles">

<gml:dsscription*RBsstriction for wvshicles regarding weight, height or langth<

rdescription

<gml:identifier =fpace=="http://spec_tn-its.eu/codelists/RoadFeatureTypeCgffe">rest rictionForVehicles</gml:identifier>

Photo: The University Centre in Svalbard

</gml:Definition>

</gml:dictionaryEntoy>

“gml:dictionaryEntey>
<gml:Definition g ="speedLimit">
<gml:dsscription>Location of a spessd restrictsd zome which defines a spesd limit characteristic (s.g. maximum, compulsory minimum, advisory [max . TN-ITS
<gml:identifier codesfpace="http://spec.tn-1ts.cu/codelists/RoadFeatureTypeCode">speedhiimit</gml:identifier>
“fgml:Definition>
Tl OICTIonaTy I

<gml:dictionaryEnteys MHD Uﬂdﬁrﬁ E)‘-’Dhajge




TN-ITS Location Referencing

«FeatureType»
Road features::RoadFeature ‘

+locationReference

>

1.*

«DataType»r

LocationReference

Dimension(): Integer

«Datalype»
PreCodedLocationReference

A

«Datalypen

DynamicLocationReference

/\

«DataTypen
GeometryLocationReference

+ encodedGeometry: GM_Primitive

«DataTypen

LinearLocationReference

+ name: CharacterString [0..1]
+ description: CharacterString [0..1]

«DataTypen
AgoralocationReference

+ baseb4String: CharacterString
+ apgoraBinaryVersion: AgoraBinaryVersion

aDatalype»

LocationByExternalReference

«DataType»

OpenlRLocationReference

+ predefinedlocationReference: Predefinedloation

+ binaryloationReference: BinaryloationReference [0..1]
+ xXMLlLocationReference: XMLLocationReference [0..1]

Dynamic referencing — prefered by
the map providers
— AGORA-C: Standardized, but licensed
— OpenLR: Industry, but open

Linear referencing

— E.qg.: For lookup on INSPIRE Transport
Network road links, in case of
unmatched dynamic references

Location by reference

— E.g.: New general speed limits for a
country (From 90 to 80 km/h)

Location by geometry

— E.g.: Geofencing — Low emission zones

®) TN-ITS

Map Update Exchange




TN-ITS Technical Specifications

Differences with DATEX

Open World Assumption —
classification of the real world

TN-ITS has a Feedback Class
To be further developed

Implementation format

XML - ISO GML schema <
DATEXIl XML |

«««««««««««
Feedbackinformation

mmmmmmm

eeeeeeeeeeeeeeee

wDataTypes

«FeatureTypes
= - - - GeneralFeedbackEvent
I I I l I aI I l IeS + eventCode: GeneralFeedbackEventCode
] ]
«CodeList»
GeneralFeedback EventCode

Nnapcore
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C @ QO 8 nt

) Etico (O] New

|
Dit XML-bestand lijkt geen geassocieerde stijlinformatie te hebben De d is hi
L —tnitsapi:R List xsi:schemaLocation="http:/www.ptvag.com/ hange/ l/opendata. apps.mow.vlaanderen be/tn-its/schemas/v2/Rest xsd">
<tnitsapi i “hitps: apps mow vl bet pmSFQVyPyNKrCaUdhwAAAABhQLKLAAAAAGFAspU3D" 1>
itsapi i “htps: apps mow vl betn-its pmSAQVYPYNKrCaUdhwAAAABRQLKVAAAAAGFAspk?3D" />

opendata.apps.mow.viaanderen.beftn-its/rest/datase

m/ hittps://
! - » i
R Dt d 2/

i:RestDatasetRef xlink-href="hitps. /opendata.apps.mow:vlaanderen be/t 4 2/oMFopmSfQVyPyNKrCaUdhwAAA ABhQLKaAAA A A GFASp4%3D" />

<4 iR “https://op apps.mow vlaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABhQLKeAAAAAGFAsQMY63D" />

“https//op apps. mow vlaanderen be/t 2/cMFopmSfQVyPyNKrCaUdhwAAAABhQLK]AAAAAGFAsqY%3D"/>

"https://op apps.mow.vlaands be/t 72/oMFopmSfQVyPYNKrCaUdhwAAAABhQLKmAAAAAGFAsqo%3D" />

" https://op apps.mow vlaanderen be/t 2/oMFopmSfQVyPyNKrCaUdhwAAAABhQLKqAAAAAGFAsqa%3D"/>

<tnitsapi: RestDatasetRef xli “https-//op apps. mow vlaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABhQLKuAA AAAGFAsrE%3D"/>

n itsapi:R i " https:/fop apps.mow vlaanderen be/t +2/oMFopmSFQVyPyNKrCaUdhwAAAABhQLKxAAAAAGFAsrQU%3D" />

i i:RestD: Ref xlink:href="https://opendata.apps.mow.vlaand: be/ts d 2/oMFopm SfQVyPyNKrCaUdhwAAAABhQLKOAAAAAGFAsIc%3D" />

u <tnitsapi:R i https-//op apps mow viaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABhQLK3AAAAAGFAssY%3D" />
<tnitsapi: RestDatasetRef xli “https//op apps. mow vlaanderen be/t 2/cMFopmSfQVyPyNKrCaUdhwAAAABhQLLGAAAAAGFAss0%3D"/>

<tni :R i "https://op apps.mow.vlaands be/t 72/oMFopmSfQVYPYNKrCaUdhwAAAABhQLLKAAAAAGFAss4%3D"/>

[ | <tnitsapi:R i " https://op apps.mow vlaanderen be/t 2/0MFopm$fQVyPyNKrCaUdhwAAAABhQLLOAAAAAGFASE%3D"/>
<tnitsapi: RestDatasetRef xli “https-//op apps. mow vlaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABRQLLRAAAA AGFAstU%3D" />

itsapi:R i " https://op apps mow vlaanderen be/t +2/oMFopmSFQVyPyNKrCaUdhwAA A ABhQLLVAA A AAGFAsto%3D" />

i i:RestD: Ref xlink:href="https://opendata.apps.mow.vlaand: be/ts d 2/oMFopmSfQVyPyNKrCaUdhwAAAABhQLLaAAAAAGFAst4%3D" />

EN ~ Llogin  Register E iR https-//op apps mow viaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABhQLLeAAAAAGFAsul%3D"/>

] g i:R "https-/fop apps.mow vlaanderen be/t 2/ FQVyPYNKrCaUdhwAAAABRQLLIAAAAAGFAsuU%3D" />

i:RestD: Ref xlink:href="https://opendata.apps.mow.vlaand be/ts d -2;oM]"opmSfQ\S/PyNKrCath“AAAABhQLLLAAAAAGFAsuk" 03D" /=

<4 iR “https://op apps.mow vlaanderen be/t 2 pmSTQVyPyNKrCaUdhwAAAABhQLLpAAAAAGFAsuw?3D" />

L. <tnitsapi: RestDatasetRef xli " https://op apps. mow vlaanderen be/t 2/cMFopmSfQVyPyNKrCaUdhwAAAABhQLLsAAAAAGFAsvA%3D"/>

TRANS PU RT[]ATA_ B E Datasets Organizations News About  Search Q itsapi:R i “hitps://opendata.apps mow vlaanderen bet 2/MFopmSfQVYPYNKrCaUdiwAAAABRQLLwA AAAAGFASQUAD />
<tnitsapi:R “https://op apps.mow:vlaanderen be/t 2/oMFopmSfQVyPyNKrCaUdhwAAAABhQLLOAAAAAGFASWY%3D />
<tnitsapi:R https-//op apps mow viaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABhQLMGAAAAAGFAsws%3D"/>
iR "https:/op apps.mow vlaanderen be/t 2/cMFopmSfQVyPyNKrCaUdhwAAAABRQLMLAAA AAGFAswA%3D" />

i:RestD: Ref xlink:href="https://opendata.apps.mow.vlaand: be/ts d v2/oMFopmSfQVyPyNKrCaUdhwAAAABhQLMOAAAAAGFAsxI%3D"/>
- <4 iR “https://op apps.mow vlaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABhQLMSAAAAAGFAsKY%3D" />
@ Organizations / Agentschap Wegen en Verkeer "hitps://opendata apps mow.vlaanderen be/t 2/oMFopmSfQVyPyNKrCaUdhwAAAABRQL MWAAAAAGFAsxs%3D" />
"https://op apps.mow.vlaands be/t v2/oMFopmSfQVYPYNKrCaUdhwAAAABhQLMbAAAAAGFAsx4%3D"/>

" https://op apps.mow vlaanderen be/t 2/oMFopmSfQVyPyNKrCaUdhwAAAABhQLMeAAAAAGFAsyI%3D" />

<tnitsapi: RestDatasetRef xli “https-//op apps. mow vlaanderen be/t 2 pmSTQVyPYNKrCaUdhwAAAABRQLMiAAAAAGFAsyU%3D"/>

Vlaanderen Datasets G) ﬂcnwty St[’eam 0 M][]Ut <« C @ QO B nttpsy/opendata.apps.mow.viaanderen.be/tn-its/rest/dataset,
is wegen en verkeer 0 tico (6] New

oMFopmSfaVyPYNKrCaUdhwAAAABRQLKLAAAAAGFAspU%3D

Dit XMI -bestand lijkt geen geassocieerde stijlinformatie te hebben. De documentstructuur is hieronder weergegeven.

Agentschap Wegen en Verkeer TNAITS
Agency for Roads and Traffic read more —=tnits:RoadFeatureDataset xsi:schemal ocation="http://spec.tn-its.eu/schemas/ https://opendata apps. mow.vlaanderen be/tn-its/schemas/v2/TNITS xsd" gml:id="ie5fc6b05-3d32-4b77-b177-5d157
—<tnits:metadata>
—<tnits:Metadata>
- <t :datasetld>e5fc6b03-3d32-4b77-b177-5d157d22¢38d</tnits:datasetld>
Followers Datasats 1 dataset found for "TN-ITS Order by: | Relevance - <tnits:datasetCreationTime>2021 09 14T16:33:28.586652+02:00</tmits:datasetCreationTime>
</tnits:Metadata>
1 ] </tnits:metadata>
<tnits:type>Update</tnits:type>
—<tnits:roadFeatures>
—<tnits:RoadFeature>
TN-ITS  agentschap-wegen-en-verkesr <t alidFrom>2021-09-14</tnits:validFrom>
: N : : - F— ; ; 1 <t alidTo>9999-01-01</tnits:valid To>
The Flermf;h TN-ITS srfr\.' ice |:? a.\.'allable \.l|ath|? ﬂqemsche?p Weq?n en '.’erl-iet?r and nper?tmnal als a pilot service f;mce 2016. The ser\ru:le mainly pu t':hshes changes of = eginLifespanVersion=2021-09-14T00-00-00<tnits-beginLifespanVersion>
speed limits and traffic restrictions for roads in the Flemish region, supporting both point and linear features. Different types of location referencing methods are <tnits:endLifespanVersion>9999-01-01T00:00:00</tnits:endLifespan Version>

:updatelnfo>
—<tnits:UpdateInfo>
<tnits:type>Add</tnits:type>

m </tnits:UpdateInfo>

</tnits:updateInfo>
:source xlink:href="http://spec.tn-its.ew/codelists/RoadFeatureSourceCode#regulation”/>
:type xlink:href="http://spec tn-its.eu/codelists/RoadFeatureTypeCode#speedLimit"/=
roperties>
:GenericRoadFeatureProperty>
<tnits:type xlink:href="http://spec tn-its.eu/codelists/RoadFeatureProperty TypeCode#maximumSpeedLimit"/>

available to maximize the re-use of the information {OpenLR, GML).

Follow us on Linkedin Powered by CKAN <tmits:value=T0</tnits:value>
<tnits:valueReference xlink:href="http://spec tn-its_eu/codelists UOMIdentifierCode#kph"/>
About Transportdata.be Lanquage: @ </tnits:GenericRoadFeatureProperty>
</tmits:properties>
i . —<tnits:id>
Github I‘Ianage Cookies —<tnits:RoadFeatureld>
CKAN APl <tnits:providerId>Flanders Region</tnits:providerId>

<tnits:id>sPga%cnFk+2 Ir TKW5MnKP23hevf6HTkzk 1 uER Fbyk==/tnits:id>
</tnits:RoadFeatureld>
</tmits:id>
—<tnits:locationReference>
—<tnits:GeometryLocationReference=
—<tnits:encodedGeometry>
—<gml:LineString>
—<gml:coordinates>
3.199853756987594,50.72498948521681 3.1997974032306815,50.72502179313531 3.199742627823102,50.72505328063784 3.1996008331584838,50.72513475144144 3.1993.
3.198686925561487.50.725660011034755 3.1986775033844386,50.72566525743842
</gml:coordinates>
</gml:LineString>
</tnits:encodedGeometry>
</tnits:GeometryLocationReference>
</tnits:locationReference>

Nnapcore —<tnits-locationReference>

@ 2022 - By the National Geographic Institute on behalf of the ITS steering commitee.




TN-ITS In NAPCORE wrt Traffic Regulations

Alignment task T4.2.1 < T4.1.1 DATEXII

Workshop June 2022 defined work items — to support definition
roadmap of tasks (M3 2023)

Specifications Task T4.2.3

Address the proposals TN-ITS GO project
Close some gaps with rev RTTI

Maintenance TS: systematic review Is due: CEN TS update Is
discussed (nov 2022)

Nnapcore



Conclusions

TN-ITS can/does describe Traffic Regulations — and

changes thereof — yet, there are some gaps wrt DATEXII,
but also describes extra (e.g. feedback)

s easily extendable with external codelists

Very similar/identical: Conditions/Validity/\Vehicle
characteristics, location referencing

NAPCORE offers opportunity to ,,discuss, define & align®
— work 1items are defined, concrete timing thd...




Thank You !

Stephen T'Siobbel

@ TN_ITS TN-ITSWG2 Leader (Specifications) — ERTICO

Map Update Exchange NAPCORETask 4.2.1 Leader + other tasks - ERTICO “Alien abduction site warning”
supported by TN-ITS specs!

Mail : s.tsiobbel@mail.ertico.com
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