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Norwegian standards extending the Statens vegvacen

INSPIRE Network MOdeI Administration

e SOSI Road Network 4.6 \\ g\(,,
— In the SOSI General Feature Catalogue M 4 % )
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\ O OZ G
o SOSI Network and Linear Referencing 5.0 Q_\g//
— In the SOSI Generic Model

Use case:
Data exchange from and to
the Norwegian Road Database
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The Norwegian Road Database enie
(NVDB)

N\

o Information about all state, municipal
and private roads in Norway

e Road Network
— Links and nodes

o Linearly referenced features and
events

_ _ <5 ‘ .-
State roads Regional roads Municipality roads Forestry roads

10 500 km 44 300 km 38 900 km 91 200 km 48 100 km
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Features and events

o Restrictions

— Speed limits, axle load, traffic direction...
o Other properties

— Traffic amount, road width...
o Physical objects

— Signs, man holes, railings...
o Events

— Accidents, slides...

o NVDB Feature catalogue
— Ca 370 feature types
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Why have we created these standards?

o Data exchange from the Road
Database to map producers

o Data exchange with municipalities
and mapping authorities for
maintenance of the Road Database

29/06/2017
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INSPIRE Road Transport Networks

VehicleTrafficArea RoadLlink

RoadLink

RoadNode
(e.g. roundabout)

Al :
TransportLinkSet
RoadNode I
(roadServiceArea) v
: uence,
Transport property o1 fink seq : B
(eg speed limit) -
: — — — V— e —— — —
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L. e TransportLlnkSequpncg

TransportLink

Basic network of
transport links and
(optional) nodes

TransporiNode
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Extending INSPIRE Transport Networks
SOSI Road Network 4.6

/

«featureType» «featureType»
Road Transport Netw ork::RoadLink Road Transport Netw ork::RoadNode

«featureType»
Road Transport Network::Road

«featureType»
Road Transport Network::
RoadLinkSequence

«voidable»
+ localRoadCode: CharacterString [0..1]
+ nationalRoadCode: CharacterString [0..1]

«voidable»
+ formOfRoadNode: FormOfRoadNodeValue

oy A

«featureType»
Veglenke «featureType»
Vegnode

«featureType»
Veglenkesekvens

«featureType»
Veglenkesett

typeVeg: TypeVeg
detaljniva: Vegdetaljniva [0..1] + posigon: Punkt
konnekteringslenke: Boolean [0..1]
veglenkeadresse: Veglenkeadresse [0..1
vegreferanse: Vegreferanse [0..1]
feltoversikt: CharacterString [0..1]
senterlinje: Kurve

+ o+ o+ o+ o+ o+ o+
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FormOfWay and FunctionalRoadClass

Classification based on the physical

properties of the road link.

«codeList»
Road Transport Network::
FormOfWayValue

bicycleRoad
dualCarriageway
enclosedTrafficArea
entranceOrExitCarPark
entranceOrEXxitService
freeway

motorway
pedestrianZone
roundabout
serviceRoad
singleCarriageway
slipRoad

tractor

trafficSquare

walkway

o+ o+ o+ F o+ A+ o+ +

o

S

- ¥
gy jenedS

«codelList»
TypeVeg

o+ o+ o+ o+ o+

+

o+ o+ o+ o+ o+ o+ o+ +

motorveg
motortrafikkveg
kanalisertVeg
enkelBilveg
rampe
rundkjering
bilferje
passasjerferje
gangOgSykkelveg
sykkelveg
gangveg
gagate
gangfelt

fortau
traktorveg

sti

trapp

annet

Statens vegvesen

Norwegian Public Roads
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This classification is based on the
importance of the role that the road
performs in the road network

«codelList»
Vegklasse

«enumeration»
FunctionalRoadClassValue

mainRoad +
firstClass
secondClass
thirdClass <t---—-—1
fourthClass
fifthClass
sixthClass
seventhClass
eighthClass
ninthClass

+ + +

O©oo~NOoO O~ WNEO

+ + + + + o+

In SOSI Road Network, «typeVeg» is an attribute on the road
links, not a feature type

Functional Road Class is a feature type in NVDB
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Connection to INSPIRE
Detailed realization

7.2 Detaljert realisering

De enkelte elementene | modellen forholder seg til modellen INSPIRE Transport Networks som vist i

L

Statens vegvesen

Norwegian Public Roads
Administration

Tabell 2.
[SOST — , " ————— B
"Objekttype Veglenkesett Objekttype Roi
Objek Vegienke 32 = Wdzver& m Kodd: Forrnoﬁ;f:y\liue
Egenskap Vegienke.typeVeg Objekttype For [Kogelsteverd: | motorvanklveg Kodelisteverd: | freeway
Kodelisteverd: | kanalisertVeg Kodelisteverd: | dualCamageway
Kodelisteverdi | enkelBilveg Kodelisteverd | singleCamageway
: Kodelisteverdi | rampe Kodelisteverdi | slipRoad
| Egenskap Vegienke.detaljniva_ Kodelisteverd | runckanng Kodelsteverd: | roundabout
Egenskap Veglenke. konnekteri Kodelisteverd: | bifferje Kodelisteverd: | FeatureType=renyUse | Tilhorer Water
ngslenke , FerryUseValue=cars | Transport
Egenskap Veglenke.veglenkead | Objekttype The
resse Kodelisteverdi | passasjerferje Kodelisteverdi | FeatureType=FenyUse | Tithorer Water
' Transport Networks
FerryUseValue=passen
Egenskap Veglenke.vegreferan Kodelisteverdi | gangOgSvkkeiveg Kodelsteverd: 2Roac
se Kodelisteverdi | sykkelveg Kodelisteverdi | bicyc
Egenskap Veglenke.feltoversikt Kodelisteverdi | gangveq i | walkway
Kodelisteverd | gagate Kodelisteverd: | pedestrianZone
Kodelisteverdi | gangfelt Kodelisteverd: | walkway
Kodelisteverdi | fortay i h ¥
Kodelisteverdi | traktorveg i | tractor
Kodelisteverdi | sti Finnes ikke
Kodelisteverdi | trapp Finnes ikke
Kodelisteverd: | annet Finnes ikke

Tabell 2 Realisering av INSPIRE Road Transport Networks

29/06/2017
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SOSI Road Network 4.6
Network Model

o Based on SOSI Network
and Linear Referencing ’ e

5.0 o

e Roadlink (Veglenke) with
the most important
attributes

o Other features connectet

by linear referencing |

ubumfypu- -éannl’ype- sfeatureTypes

Veglenkesekvens Veglenke Vegnode

constraints [+ lypeVag: TypeVeg +  posision Punkt
{En fenke skal kun nnga | en sekvens) L+ getalova Vegdetajrva [0 1)
(Lankar 1 en sekvans skal mrimum ha oppgitt starpesision) |+ konnekterngslenke: Bookan (0. 1]
{Sortanng av lenker defineres av keokenes stanposision) L. vegkr - Vogh se (0.1]
Wmmmmmwun |+ vegreferanse; Vegreforanse [0.1)

overlappe posisionene for andre lenker | samme sekvens) + feltoverskt CharacterString [0..1)
- senterine: Kurve
Fargeforklaring

SOS| Vegnett
SOSI Nettvark 0g lneaere referanser
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Statens vegvesen

SOSI Network and Linear Referencing

Norwegian Public Roads
N t k M d I Administration
ufeatureType»
foatrnTypes P —— Lenke 3
Metwork: HetworkConnection Nettverhskobliog. oo
=< 0. =
evcidable « + 2 .
o SIS maltLengde: Real [0..1] c
+ startposisjon: Real [0..1] 4
+ isjon: .
PR e sluttposisjon: Real [0..1] <
Network::Netwock | Nettverk C
wvordables | + neltyerksnawn: CharacterStng [0.1 constraints
. raphicaltiame. GeographicalNams (0" B -
e il {Realiserbare subtyper skal ha kurvegeometri}
~nNetwork  /|\1.° -
evodable s +stariode #‘.
+elements 1| /0 snetterkse deatwreTypes e : TR
selemant y — = . «festureTypes
— “Node 0.1 [
== T Metwork: Netwark::Link P
I w Network:: NetworkElement + geometry: GM_Pont . |+ ceatreineGecmetry. GM_Cave TANETA
ey _:' " ot ol Netitkous: Boowan = ke «foatureTypes
L <}~ £y +endNode  wgpokeEnd A s Network::LinkSequence ‘
x verdaties i + ik Drectediink (1. foroered} |
l ] B
b [ [ = Topas  +startnodeFor l
Node ) =
«featureType e «foansoTypes o1 o clestureTypes
Network:: em—— o Network:iLinkSet || consiainty o Lonke
GeneratisedLink | 1.* {Reslaechare ublyper skt vsumode [T rastangde: Re [0.1) «SeaturaTypan
™ - PR y 01 0'.' + sanposinion Rest [0 1] Lenkesehvens
R + suftposscn: Real 0..1) - ‘nke Reltalenke {1_*} jorderad}
consirain's
ST = ‘ : Fargebruk {Realserbare ssbilyper skal 5o
I o m::: a — “"""":',t.m: [__: INSPIRE hurvegeometri}
W (e AT e b L S008I +hoke ?’ 1
| NS e
" som Y 0.*
L . wdsiaTypes wdataTypes
caantim g RettaLenke Network::
na;f‘. ! ! Matoiah o L Directodlink
R e AR + rewing Retnngskode

29/06/2017

INSPIRE Extension

Knut Jetlund



=2

SOSI Network and Linear Referencing S e
Linear Referencing

Administration

sloatareTyzes ‘ feaunmTypes
Metwork::NetwovkEfement 1 | Neriverksetement ]
- AAM LresrRefermse 0 wcodelists
X . LinezrReferanseMetode
4 5 +nattverkselament 1 1
+ metrering
«dataTypes edataTypes H i
: ;. + kilometrering
[pee T4 e Metode: Linsmriteferassshletoce [0..1] + normalisert
4 minng Relsingshode (0.7)
¢ asansSde Rew [0.1) + prosent
b A
sdaaTypes l
HNetwork::LinkRelerence
cridatiion
- ek DH
«w<odelsts
= Natwork::
Lk DirectionYalue
+ bothiOrecions
sdifaTypes sdetaTyper * ICpposRIONGIA
Network:: P IR Lo PesisonPunia T
SimplePortRalerence pa——— &
+ atFesition Lergth
vdaTypes <vodsties
Network:: + cffsat Leagit [O. 1]
SmpleUnsarReterence st Types .
—_— LinearPosisjonSarekning <codelist>
+ fomPospon: Lengh : Retningshode
+ loPositon Lmgth + faPoszion: Real apieats
cridaties L t¥osisbon- Bout e ’
+ offset: Lengh [0..1]
Fargebruk
[] mepse
[ ]sos
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SOSI Network and Linear Referencing e e

R |1zati f both INSPIRE d ISO191 48Ammm
] ) . » . ™"
wheataeT s afwatanlypen 3 % m""'v !.om-
Wetwork WvtaorErenent Lo i— Necrverksehsers - bt o st R
: [ S p— T Vom0 O KD BTN A =3 hill.
ALID 101483017 Linwr Mhar 150 TCT#1. 150 19948 A 220
- e B NN ETTE Linoae -
et '[' \J D asteet [ . Pecarng Srzwri Lenar Rafwwanng Spamey
ROl
wdeaTypes chata T roe
Hetazth: Hermork Retacencs
=} s 1 P . : |
e Pyl P S0 TCI7 (50 1oAR A 50
Al > 21402002 Lonegr Mafermrcng
A (oo’ Aefawpnny Sastoen)
o -
NetworkLnk Rt
wexae T <=
-_T_-au— ~ieaTper
. mm PRETeSETp—————T 5 Loveer Y
n ccoswlaty « ey Remegecse 0
G Netaurd:: el ®ed 1311 f
LinkDirsctionValen
o | + tetDescoors
*  nOvecton “eahm T
wd¥3Typee wtatalypes + mppewmbvezion: Pidotsendl 100
Nermork b ,’_w"'____
BonpdePiimBatermce [ ev—— T .
- | o P e e A
emuTe —
Mot Lottt Lwgh 0.1 —_— e
Seplive mRutmnece - l wZataTipms Locks
e Pa s jan Sty shkang ecadelist | S —
+ Yomuesar B — Retangetecs - Lo E
. 'Mu-n” x frafoamas Ras o . wmm,u:,
PR Iﬂn_n-lw Py - ApOsen R 0 1|
+ st Lengn 3.1
e I
Msmae
| som
mmm.m';_«u-
Mteancry  Lrwery

Locwies Bvav)
«seapes

+ AFrin Resd
+ wPcaaps Mas
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SOSI Network and Linear Referencing

SOS! Gurwrwld ded

Nervark oo Unasre refesoser 3.0

Detailed Realization

| SOSI Gmoarnll S
Netrvark 00 Lnesws referanser 5.0

29/06/2017

: Netverkselement | Obs NetworkElement e
Egenskap Nettverkselement. Finnes ikke, kun ———
standardLRM en LRM mulig i ‘
_ INSPIRE
Assosasjon | Nettverkselement. Assosiasio | NetworkElement.inNetwo —
nettverk n rk —
 Objeiatype | Lenk Objekstype | LinkSet —
Assosiasjon | Lenkesett.lenke Assosiasio | LinkSet.link
n
| Objekttype | Generalisertienke | Objekstype | Generalisedlink
Objekitype | Lenkesekvens | Objekttype | LinkSequence
Egenskap Lenkesekvens lenke Egenskap |Lin wence. link
| Objeittvpe | Lenke ) | Link
Constraint | Krav om Egenskap | centerlineGeometry
kurveg&o'_mem'
Egenskap | Lenke maitiengde Finnes ikke
Egenskap Lenke.startposision Finnes ikke
Egenskap Lenke.sluttposision Finnes ikke
Assosiasjon | Lenke,startnode Assosiasio | Link.startNode
n

INSPIRE Extension

Administration

Knut Jetlund



e Locating features on
INSPIRE Transport Network
Links

TN-ITS helps road users get fresh map data from the
road operators to the vehicle’s navigation system

29/06/2017
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| rstINSPIRELincarLocationType

|
|

\{ INSPIRELinearLocation ¢

| LocatinnReference

| DirectLocationReference F

| AgoraLocation [

| AgoraLocationstring H]

1 OpenLRLocation [—53

| openLRLocationstring

‘i IndirectLocationReference

rz

\| INSPIRELincarLocation [T

— Definiion —5#13;
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https://youtu.be/jnny5ATwTYE
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Need for revision of the INSPIRE Network Model Statens vegvesen
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https://themes.jrc.ec.europa.eu/discussion/view/13413/update-of-the-inspire-
network-model

First - on linear referencing:

. L . . ) wcodelists
Linear Referencing is an important part of INSPIRE Transport Networks, and is based on the Generic Network

Model (D.2.10.1). There is also an international standard for linear referencing of geographic information: 1SO
19148:2012. On page 5 in the D.2.10.1 document, the relation to ISO19148 is described like this:

LinesrReferanseMetode

metrering
kilometrering
normalisert
prosent

“ISO/TC 211 has been developing a standard (1ISO19148). A mechanism to express linear references is provided
in this version of the network model in the sense of a “candidate type” that may require an update once
ISO19148 is stable and supported by implementations.”

+ + + +

1IS019148 was published in 2012, s0 one may very well say that it is stable. It is also supported by a number of
implementations, including GML 3.3. | have discussed this with Paul Scarponcini, who was the editor for
1ISO19148, and his conclusion is that there is no discrepancy between the INSPIRE model for linear referencing
and [S0O19148, INSPIRE is just narrowing 15019148 by having only one LR Method (absolute — length on
geometry). But the model should still be updated, to show the connection to ISO19148. And | also think it should
be possible to use interpolative LR methods (0..1 or percentage) as an alternative to geometry length, and
maybe also relative methods (length from milepost etc). This would significantly simplify our delivery from the

Norwegian Road Database.
Second - road link positions on road sequences:

R mnvamastiam that Danl asvrasA te e thoad thos II\IQDI

th Another issue with the INSPIRE Network Model is that we should have from- and to position attributes (and/or
«featureType» ) . . . .
Lenke length) on the link features, to describe where they are in a link sequence and how long they are in the LR
; system. This is also supported in ISO19148.
+ maltLengde: Real [0..1] c
+ startposisjon: Real [0..1] R The fact is that each link may have an individual scale in the LR system. In our road database, the features are
+  sluttposisjon: Real [0..1] - positioned on the link sequences, while the links have from- and to positions on the link sequences. These
constraints C positions may differ from the geometry length. The link features also hold the road geometry. To present the
{Realiserbare subtyper skal ha kurvegeometri} features with geometry on a map, we need to go from linear references to road geometry, and the scale for each
link is a parameter in this process.

29/06/2017 INSPIRE Extension Knut Jetlund



https://themes.jrc.ec.europa.eu/discussion/view/13413/update-of-the-inspire-network-model
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Experiences

To be discussed:

— How to model the local adaptions
« Realization or subtyping
« Extension or profile
— How to model detailed realizations
Need for revision of the INSPIRE Network Model

— https://themes.jrc.ec.europa.eu/discussion/view/13413/
update-of-the-inspire-network-model

INSPIRE Extension Knut Jetlund
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