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Standardisering av geografisk %

Statens vegvesen

i n fo r m aSJ O n Norwegian Public Roads

Administration

« Grunnlaget for utveksling og
bruk av data mellom
— Ulike dataeiere og brukere
— Ulike applikasjoner
— Ulike lokasjoner

 Felles datamodeller
— FKB
— INSPIRE

» Tjenester for utveksling
— WMS, WFS
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Statens vegvesen

Norwegian Public Roads
Administration

ISO/TC211 - Geographic information/Geomatics

Oppretteti Osloi 1994

e  Sekretariat

— 1994-2017: Standard Norge v/Bjgrnhild
Seetergy

— Fra2017: SIS (Swedish Standards Institute)
« Leder(Chairman):

— 1994-2017: Olaf @stensen, Kartverket

— Fra2017: Christina Wasstrom, Lantmateriet

«  Tung norsk og nordisk deltakelse

«  Faste halvarlige plenumsmgter, pluss
arbeidsmgteri prosjektene

* | overkant av 60 prosjekter totalt
» Periodiske revideringer av standardene
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OGC- Open Geospatial Consortium

« Samarbeidsforum mellom
programvareleverandgrer,
universiteter, offentlige etater mm

 Etablert 1994
— 8 medlemmer 1994
— 500+ medlemmer na
— ESRI, Intergraph, Norkart, Kartverket
— UCB, NMBU

« Kjente standarder:
— WMS, WFS, GML
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Statens vegvesen
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Administration

Spatial Policy / 1x Spen Points of Interest

/ s Interoperability Geoweb
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S am ar b e i d Statens vegvesen

Norwegian Public Roads
Administration

* ISO/TC 211 har adoptert flere av OGC
sine standarder, blant annet WMS, WFS
og GML

* Flere standarder utvikles og revideresi
samarbeid i ISO/TC 211 og OGC, med
parallelle hgringer

- GML
— Spatial schema
— Spatial referencing by coordinates

* Flere medlemmer er aktive i bade OGC og

ISO/TC 211

« OGC-standarder er basert pa
grunnleggende ISO/TC 211-standarder

OGC
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C O n S e n S u S Statens vegvesen

Norwegian Public Roads
Administration

e (Consensus:

— Consensus decision-making is a group
decision making process that seeks the consent
of all participants. Consensus may be defined
professionally as an acceptable resolution, one
that can be supported, even if not the "favourite
of each individual.

e The core of consensus philosophy:

* "Never get angry. Never make a

threat. Reason with people."
— Don Vito Corleone (The Godfather)
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http://en.wikipedia.org/wiki/Group_decision_making
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E Andre Standardiseringsareni Statens vegvesen

Norwegian Public Roads
Administration

ISO/TC 204 og CEN/TC 278 — Intelligent Transport Systems

— Flere standarder som omhandler geografisk informasjon for bruk i
biler, vegutstyr og trafikksentraler

buildingSmart @bwldlﬂ oSMART.

_ Tilsvarer OGC pé BIM—siden International home of openBIM
ISO/TC 59 og TC 184 g
— Tilsvarer ISO/TC 211 pa BIM-siden
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INSPIRE — Infrastructure for Spatial Information in Europe
— Basismodeller og tematiske modeller for felles europeiske datasett
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Tre domener, samme 0DJekt  cuinsvegvesen

Norwegian Public Roads
Administration

GIS
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Offisielle standarder

Er de rette aktgrene med?

Tilgjengelig foralle (S)

Lang utviklingstid

Industristandarder

Aktgrene som skal bruke standarden
deltar

Kan veere lukka/lisensiert eller apne

Mindre stabile

Kort utviklingstid

o

Statens vegvesen

Norwegian Public Roads
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Standarder vs apne spesifikasjoner %

Statens vegvesen

Atle Frenvik Sveen @ailefren - 17 ser Norwegian Public Roads
Sier mye #foss4gno Administration
iegt

Apne standarder

Apne spesifiksjoner
e GML

e WMS

o \

e SLD

IS THAT S02

Tore Halset @iorehalset - 17. sep
thematicmapping @atlefren @relet bra lesninger laget av doere, ikke

komiteer.
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Statens vegvesen
Norwegian Public Roads
Politics of standards movements Administration

Professional software engineers accept that committee-based designs are often
the worst of all worlds. Although the W3C does a phenomenal job of avoiding
"groupthink" and anti-patterns (common patterns of incorrect solutions) in their
specifications, the Semantic Web is often rightly criticized as accepting design
trade-offs intended to appeal to small minorities. In general, it's difficult to do
anything when you depend upon consensus from a large and diverse committee.
That's why it can take many years to design and approve even simple specifications.
RDF, OWL, and other Semantic Web technology standards are not perfect by any
means. But neither are any standards. In the software industry, consumers (like
you and me) accept the slow and sometimes painful process of the standards groups
because the outcomes are generally good for us in the end. By having a reference
implementation and specification, you can go out and build your own part of the
Semantic Web and have the confidence that it will work well with others — and
that's worthwhile in my book.

Standarderingsarbeid tar tid, men...

Making Everything Easier!”
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Jeffrey T. Pollock - 3rd

Vice President Of Products
ORACLE
Oracle

Apr 2014 — Present - 4 yrs 11 mos




E Standarder vs apne spesifikasjoner sta?vegvese,.
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Uavhengig av ansvar og dom:
Motivasjon og verdi prinis iy

https://www.veier24.no/artikler/fikk-25-millioner-for-trobbel-med-stikningsdata-og-vegmodeller /456614

Retten sier at drsaken kan tilskrives at Cowi Norge brukte Cowi Danmark som
underleverander for prosjekteringen av fagmodellen veg - og at NovaPoint/VIPS-data er &
betrakte som et sa&rnorsk format.

Etter hvert forsto bade Statens vegvesen og Park & Anlegg at datafilene som Cowi leverte
var produsert i annen programvare og var sakalte «InRoads»-vegmodellfiler. Bade

entreprengren og Statens vegvesen var visstnok usikre pa hvordan det skulle handteres.

«En vesentlig grunn til 4 velge en internasjonal akter, er at dette kan gi lavere pris pa
prosjektet, Med dette valget har ogsa byggherren skapt en usikkerhet ved dataflyten”,
heter deti dommen.

Fikk 25 millioner for trebbel med stikningsdata
og vegmodeller

Park & Anlegg krevde 56 millioner kroner ekstra for arbeidet med riksveg 22.
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https://www.veier24.no/artikler/fikk-25-millioner-for-trobbel-med-stikningsdata-og-vegmodeller/456614
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Statens vegvesen
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Informasjonsmodellering
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Den ubehagelige sannheten %

Det finnes en virkelig verden der ute Statens vegvesen

Norwegian Public Roads
Administration
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B Hvordan lager vi modeller av virkeligheten? %

NTNU Statens vegvesen

Norwegian Public Roads
Administration

De grunnleggende byggesteinene:

Begreper Modelleringsmetode

G ST 19109 Rulsezhfgrrr]zppllcatlon

19101 Refererence model

19103 Conceptual schema
language

19108 Temporal schema

Tid og rom 19107 Spatial schema

Norwegian University of Science and Technology

19111 Spatial referencing by

coordinates




>
(=]
[=]
—
o
c
L
o
=
©
[=
©
(V]
1S}
| =
i
(%]
wn
4
o
>
b=
(9]
i
(]
=
=
>
c
e
o
2
=
o
=z

Informasjonsmodellering stafarrymgyasn

Norwegian Public Roads
Administration

19109 Rules for application

schema Real world

Universe of
discourse

19103 Conceptual schema
language

defined in

Conceptual
formalism

> Conceptual model
provides concepts

for describing

basis for one or more .
formally represented in

Conceptual schema language(s)

Lexical languages w
L guag —— Conceptual schema

( )
. provides formal
L Graphical languages ] language for

representing
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Object Management Group

Model Driven Architecture

Model Driven
Architecture
4

Metamodels

’ 2N
Conceptual schema— UNIFIED

—

Abstract schema MODELING
4

Conceptual schema—
Application schema

Implementation Schemas

LANGUAGE ..

I

o

Statens vegvesen

Norwegian Public Roads
Administration
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ISO/TC 211 0og OGC N e
Model Driven Architecture gl

Administration

Metamodels
UML, IS0 19109 General Feature Model

Conceptual schemas — abstract schemas
IS0 19107 Spatial Schema, IS0 19108 Temporal Schema, 150
19111 Referencing by coordinates, etc.

Conceptual schemas — application schemas
INSPIRE, OGC CityGML, Landinfra/InfraGML, etc.
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Implementation schemas
Schemas for GML, OWL, GeoPackage etc, denved from applicaton schemas




Konseptuelle datamodeller < vevese

Norwegian Public Roads
Administration

Konseptuelle datamodeller
definerer objekttyper, egenskaper,

d Technology

parkeringsplasser, industriomrader | @iler, motorsykler mv) - Definition

sideways delimitation of surfacing

c tillatt di h
1S} "
(%) e »j."!j
U deatureType» =
. VegkantAnnetVegareal {5 o «featureType» «featureType»
o : Veg Vegdekkekant

+ grense: Kurve
> + omrade: Flate + grense: Kurve

notes + vegident: Vegident + nedsenketkantstein: Boolean [0..1]

e fiktiv linje somavgrenser veg mot 5 " vegOverVeg: Boolean [0..1] + hoydereferanse: Hoydereferanse [0..1]
(V)] ‘annet vegareal” somligger i 3
e tilknytning til vegnettet. Eksempel notes * notes
m pé "annet vegareal” er dpne - hovedferdselsére for motorisert trafikk sideveis avgrensning av vegdekke

og gardsplasser - Definition ~

H . Definition - main traffic artery for motorised vehicles
19109 Rules for application S . ooten o
flom“other road areas” in
s c he a connection with the road network.
m Exanples of “other road areas” are __
open parking lots, industrial areas. (o2l (oo «featureType»
and courtyards Trafikkeykant

+ grense: Kurve
+  nedsenketKantstein: boolean [0..1]
o_] + hoydereferanse: Hoydereferanse [0..1]

19103 Conceptual schema N\ =

language

+ grense: Kurve

«featureType» notes

Fortauskant avgrensning av veg mot trafikkdeler,
midtdeler, og trafikkayer
~ Definition ~
delinitation of road against ??traffic
separators, central reserves and traffic
islands

+ kant: Kurve
+ nedsenketkantstein: Boolean [0..1]
+ 0.1

«featureType»
VegkantFiktiv

Norwegian Un

notes

) notes
augrensning av veg ot privat o avgrensring av del ay veg resenvertfor
avijorsel dende

_ Definition ~ | fiktiv avgrensningslinje (ukkelinje) for g

i " -- Definition —
delimitation of road towards private vegflater efinition
exit road — Definition delinitation of part of road for pedestrians

fictitious delimitation line for road surfaces

+ grense: Kurve
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Norwegian Un

Konseptuelle datamodeller— SOSI Del 2

Eksempel fra FKB-Veg

«featureType»
VegkantAnnetVegareal

+ grense: Kurve

notes
fiktiv linje som avgrenser veg mot
"annet vegareal” somliggeri
tilknytning til vegnettet. Eksempel
pé "annet vegareal" er dpne
parkeringsplasser, industrionrader
og gardsplasser
-- Definition -
fictitious line which divides a road
from"other road areas" in
connection with the road network.
Exanmples of "other road areas" are
open parking lots, industrial areas
and courtyards

«featureType»
Veg

+ omrade: Flate
+ vegident: Vegident

+ vegOverVeg: Boolean [0..1]

«featureType»
VegkantAvkjorsel

«featureType»
Vegdekkekant

+ grense: Kurve
+ nedsenketKantstein: Boolean [0..1]
+ heydereferanse: Hoydereferanse [0..1]

+ grense: Kurve

notes
avgrensning av veg mot privat
avkjorsel
-- Definition -

delimitation of road towards private
exit road

0.* notes

sideveis avgrensning av vegdekke
-- Definition -

sideways delimitation of surfacing

«featureType»
Trafikkeykant

0.*
notes
1 hovedferdselsare for motorisert trafikk 1
(biler, motorsykler mv)
-- Definition -
main traffic artery for motorised vehicles
—<>| (cars, motorcycles, etc) ~
1
1
0.2 0.1
*
0.* )
0..* «featureType»
Fortauskant
0. *
+ kant: Kurve
«feal!(ureTylft?» + nedsenketKantstein: Boolean [0..1]
VegkantFiktiv + hoydereferanse: Hoydereferanse [0..1]
+ grense: Kurve notes
notes avgrensning av del av veg reservert for
fiktiv avgrensningslinje (lukkelinje) for gaende
vegflater -- Definition --
_. Definition - delimitation of part of road for pedestrians

fictitious delimitation line for road surfaces

+ grense: Kurve
+ nedsenketKantstein: boolean [0..1]
+ hoydereferanse: Hoydereferanse [0..1]

notes
avgrensning av veg mot trafikkdeler,
midtdeler, og trafikkeyer
-- Definition -
delimitation of road against ??traffic
separators, central reserves and traffic
islands

Statens vegvesen

Norwegian Public Roads
Administration
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e Klassifisering av virkeligheten gtnersuegyesen

Norwegian Public Roads
Administration

 Open World Assumption (OWA)

— Ny informasjon kan finnes, som
avviker fra det vi vet na

* Closed World Assumption (CWA)

— Informasjonsmodellen er komplett |
den gitte konteksten

,_

— Ny eller avvikende informasjon er
feil

From http://www.millennialplanners.com
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0 Virkeligheten endrer seg %

Norwegian Public Roads
Administration

«codelList» a5t 34
FartsgrenseVerdi

20
30
40
50
60 .
70 s o
80 = G
90 By
100 >
110 N

+ + + + + + + + + 4+

Vurderer 120 kilometer i timen

120 kilometer i timen? Vegdirektoratet vurderer na dette pa oppdrag fra
Samferdselsdepartementet.
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https://www.tek.no/artikler/tesla-version-9-har- %
endelig-kommet-til-norge/449798

Statens vegvesen

Norwegian Public Roads
Administration

Ingen «Navigate on Autopilot»

Det som /kke er tilgjengelig for norske
Tesla-eiere enna er den nye autopilot- g Tesla v9 7Bse'£a - Drive byz=
funksjonen. Funksjonen heter 2
«Navigate on Autopilot», og lar blant
annet Teslaen ta avfarter pa
motorveien automatisk. |

oppdateringen til Version 9 star det at
Navigate on Autop;]ot vil komme en Slik ser Navigate on Autopilot ut i praksis.
gang «snart».

Navigate on Autopilot ble rullet ut til amerikanske brukere i forrige uke. Tesla er ned
til 4 implementere stette for alle de forskjellige matene vi merker veier i Europa, for
de kan gjore funksjonen tilgjengelig her. Teslasjefen Elon Musk har sagt dette vil ta

Slik ser det nye grensesnittet ut, med betydelig bedre blindsonevarsling

flere maneder.
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Tesla «Version 9» har endelig kommet til
Norge

Men den sterste autopilot-oppgraderingen er fortsatt ikke tilgjengelig i Europa.



https://www.tek.no/artikler/tesla-version-9-har-endelig-kommet-til-norge/449798

O NVDB Datakatalogen

Restriksjoner

— Fartsgrenser, bruksklasser,
svingerestriksjoner...

« Andre egenskaper

— Trafikkmengde, vegbredder...
» Objekter langs vegen

— Skilt, stikkrenner, rekkverk...
* Hendelser

— Ulykker, skred...

« Totalt ca 370 ulike objekttyper
— NVDB Datakatalogen



http://labs.vegdata.no/nvdb-datakatalog/

O Generiske modeller

| . Norwegian Public Roads

i I
| arealizen i Administration
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1 | I
«ApplicationSchema» «ApplicationSchema» «ApplicationSchema»
Feature Catalogue Feature Catalogue Exchange Model Generic Feature Exchange Model
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Hvordan forteller vi hverandre hvavi har av data og %
hvordan de kan brukes? Statens vegvesen

Norwegian Public Roads
Administration

BEER Knut Jetlund @jetGeo - 17 ser
R gl Derfor trenger vi kjedelige ting som produktspesifikasjoner og metadata
foss4gno

Forsta og bruke dpne
kartdata
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B Hvordan forteller vi hverandre hvavi har av data
og hvordan de kan brukes?

NTNU

d Technology

ience an

ty of Sc

m
]
=

Norwegian Un

Statens vegvesen

Norwegian Public Roads
Administration

€ # [® wwgeonorgeno/s

= Kartverket Metadatakatalogen

19115 Metadata

19131 Data product
specifications

19157 Data quality

*a o

Worges geografiske infrastruktur - Norge igalt

Geonorge forside

“adatakatalogen

[Norsk

@Alternativer

Nullstill

SIST ENDRET

+ Kvikkleire

+ Hovedkartserien Sjo, rasterdata

» O-Kartregisteret WMS

* Finnsenderen.no

* Alder

+ Kartlagte og verdsatte friluftslivsomrader
* Norges Grunnkart

* Spesialer

+ Nasjonalt register over luftfartshindre
* Sjomalingsdata

¥ | Vis kart

VELKOMMEN TIL GEONORGE METADATAKATALOG

BAAT Login

Resultat av sok : 1-10/1132 (page 1/114) , 0 valgte

1SPS HAVNETERMINALER
' Kystverket
Type Datasett

Sammendrag  Datasettet inneholder beskrivelse av havneanlegg som Kystverkets forer tilsyn med etter den sakalte ISPS koden. Denne
omhandler havnesikring mot ytre trusler/terroranslag: http://www.imo.org/ourwork...

Nokkelord Norge digitalt, Hele landet, ISPS, Havn, Havner, Havneterminal, Terror, Terrorsikring, Sikk
« Produktspesifikasion * Produktark * Produktside * Tegnforklaring

[E1Metadata | [ Data for Downioad |

GYTEOMRADER
Al 14 Fiskeridirektoratet
Type Datasett

Sammendrag  Datasettet viser omrader hvor det blir fanget gytefisk. Opplysningene er basert pd intervju av fiskere
Nokkelord Norge digitalt, Apne data, kyst, sjo, norskekysten, gytefelt, gyteomride

CORINE LANDCOVER 2009 (CLC) - AREALDEKKE

Norsk institutt for skog og landskap

Type Datasett

Lar e Idekkekart for Norge som inngdr i det europeiske kartprogrammet CORINE Land Cover (CLC). CLC best3r av
nasjonale arealdekkedatasett som integreres i et somlost arealdekkekart over E...

Nokkelord Land cover, Inspire, Norge fastland, Land cover, Arealressurs, Arealdekke, Jordbruk, Skog, ...

Velg : alle, ingen & Funksjoner for valgte

tter [Relevans _[¥]

oBm

oo GOGOG

oo™ GLGOGO
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Hvordan utveksler vi

virkeligheten?

19118 Encoding

19119 Services

19142 WFS

19128 WMS

19109 Rules for
application schema

19136 GML

Informasjon om

Atle Frenvik Sveen (atlefren - 17 sep

Sier mye #foss4gno

Apne standarder

e GML
s WMS
o WFS
e SLD

o

Statens vegvesen

Norwegian Public Roads
Administration

Apne spesifiksjonar

¢ GeoJSON | TopaiSON
® XYZ-tiles
e UTFGnd

o CartoCSS



ISO/TC211 og SOSI TR S———

Norwegian Public Roads
Administration

NTNU
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Vegnett Bygningsmessige anlegg I

FKB

SOSI Del 3 - Produktspesifikasjoner

Bygningsmessige

Vegnett Vegsituasjon anlegg

Terreng

SOSI Del 2 — Generell objektkatalog

Retmngslmj.erfor Generelle [ EEIE Geometri Topologi Metadata SOSI-
modellering konsepter typer format

PS GML-profil

SOSI Del 1- Generell del

e r ~ e
19107 Spatial 19110 19148 Linear 19115
Feature .

schema X referencing Metadata
cataloguing

\ V. € v
Y Y
19103 19109 Rules 19135 19147

Conceptual for Procedures 19157

. . Transfer .
schema application foritem nodes Data quality
language A schema A registration ‘A y

ISO/TC211




Metamodels

150 19505 UML 1SO 19109 General Feature Model

Statens vegvesen

B e R 15019109 Geerl Featre Mok Norwegian Public Roads
Administration
> i AR R
T I
% ! PN ! 19109 Rules for
1 \
C | Sch - Ab Sch dinstanceOfs ! i i
E onceptual Schemas stract Sc en!as tanceOf |: \\\ : a pp||cat|0n schema
8 150 19107 SpatialiSchema : \\ :
— | : \\ :
I
al | \
o SOSI Del 1 st : Np— L
m Genere“ de| : . H «instanceOf»
Q H \ 1
O A ; \ i
S ! I instonceofs N |
- — + L
a Conceptual Schemas - Application Schélmas ): \\ i
e
“5 Geometry \ s «app\ica}it)lichema» |
= SOS| D e| 2 : P 7 MyApplicatiogSchema
— 1
' U_') Geometry::GM_Point e ] MyApplicationSchema::
= Generell PR—— iy MyFeature SOSI Del 3 Produkt-
= objektkatalog o spesifikasjoner
= .
=
= 7 N
o Implementation Schemas 4 \
] a /udenve» «derlv\e»
C 19136 GML
2 Alterb t pa fell
= er pasert pa relies

A —
modeller !

AppSchema (DDL) AppSchema (XSD)




Standarder for geografiskinformasjoni Norge %
Hva er en standard? i Farerveayesn

Norwegian Public Roads
Administration

« Bransjestandard, ikke offisiell Norsk standard (NS)
« Ett fagomrade i SOSI Objektkatalog = En standard

Vegnett Vegsituasjon Bygningsmessige Terreng Lednings- Forurensning
anlegg nett

SOSI Del 2 - Objektkatalog

« Andre nasjonale bransjestandarder for geografisk informasjon

Geodatakvalitet Geosynkronisering Grunnlagsnett _
Satellittbasert Koordinatbaserte
Produksjon av geodata
posisjonsbestemmelse referansesystemer

http://www.statkart.no/Standarder/Standarder-for-geografisk-informasjon/
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http://www.statkart.no/Standarder/Standarder-for-geografisk-informasjon/
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Geosynkronisering pressbelc Hneg

« Synkronisering mellom databaser
— Endringsdatatransportert pa GML-format

« Samarbeid mellom systemleverandgrer og Kartverket
* Versjon 1 Juli 2013

« Begrenser behovet for utveksling via store filer

Tilbyder Synkronisering Abonnent
(f.eks Data- > (f.eks Data-
forvaltningssystem) distribusjon)

-



o

@ Geosyn kronSiering Statens vegvesen

Norwegian Public Roads
Administration

Tllbvder Svnkronisering Abonnent
(feks Data- > (f.eks Data-
forvaltningssystem) distribusjon)
19118 Encoding Koderegler for overfgring av geografisk informasjon

19109 Rules for
application schema

Hvordan applikasjonskjema skal spesifiseres

19142 WFS Hvordan data og applikasjonsskjema utveksles
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19136 GML Filformat som utveksles




E SOSI-standard vs SOSI-format

NTNU

d Technology

ience an

ty of Sc

")
g
()
s

n Un

UML

«featureType»
Veglenke

+ typeVeg :TypeVeg

+ detaljNiva :Vegdetaljniva [0..1]

+ konnekteringslenke :Boolean [0..1]

= veg en%aarewe :Ueg en@aarese UI

+ broytes :Boolean [0..1]

+ trafikkreguleringer :Trafikkreguleringer [0..1]
+ feltoversikt :CharacterString [0..1]

+ vegident :Vegident [0..1]

+ vegparsell :Vegparsell [0..1]

+ veglenkeFraDato :Date [0..1]

+ veglenkeTilDato :Date [0..1]

+ senterlinje :Kurve

::SOSI| Objekt

M+ identifikasjon :ldentifikason [0..1]

[+ datalangsidato :Daterime [0..1]

+ kvalitet :Posisonskvalitet [0..1]

+ medium :Medium [0..1]

::LineaertObjekt

identifikasjon :ldentifikagon

standardLRM :LineeerReferanseMetode [0..1]
maltLengde :Real [0..1]

startVerdi :Real [0..1]

+ o+ o+ o+ o+

sluttVerdi :Real [0..1]

Realisering

—)

.RURVE 3%58:
. . OEJTYPE V;a'l enke

. .TYPEVEG "Enkel bilveg"
e

. . EONNERTERINGSLENEE J&

——
. -EVALITET &0 50

. .DRTRFANGSTDATC 15550617

Statens vegvesen

Norwegian Public Roads
Administration

- - IDENT
...LOEALID 247739551
. . .NAVNERCM NVDB Transportlenker

..LELRM 1

..FOMM 0403

..VNR E V &

..VPA 80 12255 12303

. .VEJORFELT 1#1H1

. .VFRADATO 20020501

. -N@H

674675141 28886570 13230 ...FP 1
. -NZH

674676850 28886170 13240
674678030 28885830 13250
674675812 28885373 132%4 ...ERP 1
.EURVE 3959:

. .CBJTYPE Veglenke

. .TYPEVEG "Enkel bilveg"

. .ECNNEETERINGSLENEE JA&

. .LTEMA 7001

. -EVALITET &0 S0

. .DRTRFANGSTDATC 15590617

. « IDENT

...LORALID 247735552

- . .NAVNEROM NVDB Transportlenker
..LELRM 1

Wetamadels

implementaton Schemas

Metamodels
UML, ISO 19109 General Feature Model

Concepiual schemas — abstract schemas.
1SO 19107 Spatial Schema, ISO 19108 Temporal Schema, ISO
19111 Referencing by coordinates, etc.

INSPIRE, OGC CityGML, LandInfra/InfraGML, etc.

Implementation schemas )
Schemas for GML, OWL, GeoPackage etc, derived from appiicaton schemas




SOSI-standard | framtiden %

Norwegian Public Roads
Administration

« Videreutvikles og vil leve videre
— Trengeren norsk objektkatalog

— ISO-standardene er kun rammeverk, ikke selve
objektkatalogen

* INSPIRE:

— Dekker bare deler av utvalgte fagomrader

« Aktuelle utviklingsomrader for SOSI-standard:

— Revidering av hele del 1
— Harmonisering med INSPIRE for enkelte fagomrader

. . The Future
— Harmonisering med NVDB o _

— Harmonisering med BIM

RO
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ForSVinner SOSI-format? Statens vegvesen

Norwegian Public Roads
Administration

- SOSI-format har veert en avgjgrende del av suksessen
med Geovekst, FKB og Norge digitalt

« Men: Bruken vil ga ned

« Geosynkronisering bar bli nadestgtet for filbasert
oppdatering av hele datasett

— Geosynkronisering baseres pa endringsdatai GML
— Tvinger fram bruk av GML

 SOSI-format har gjort sitt, na bgr vi satse pa
GML som utvekslingsformat



Hvorfor GML? %

Norwegian Public Roads
Administration

» Offisiell internasjonal standard

« Stgttes av mange systemer, uten norsk tilpasning
« Direkte basert pa UML-modeller

» Neert knytta til applikasjonsskjema

* Fleksibelt — flere muligheter enn SOSI-format

 Bedre realisering av komplekse modeller: assosiasjoner,
lineaere referanser mm

* Enkel validering av filinnhold - standard XML

< G M L > Making location count.

www.opengeospatial.org
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Oppgave %’

Norwegian Public Roads
Administration

 Se liste over alle ISO/TC211-standarder:
https://www.iso.org/committee/54904/x/catalogue/p/1/u/0/w/0/d/0

« Ut fratittel pa standarden

— Huvilke ISO/TC211-standarder er minimum grunnlaget for at en GML-fil
na kan etableres og utveksles via Geosynkronisering?

19136 GML
19109 Rules for application schema g
19104 Terminology 19118 Encoding

( 19;03 C(Tnceptual 19107 Spatial schema )
19101 Refererence schema language
model M § \ 19142 WEFS

19111 Spatial

referencing by
coordinates



https://www.iso.org/committee/54904/x/catalogue/p/1/u/0/w/0/d/0

o

Standarder vs apne spesifikasjoner .. vegeser

Norwegian Public Roads
Administration

-

>
(=]
(=]
—
(o)
(=
L
]
-
©
(=
©
@
1S}
=
Bl
O
)
—
5
>
=
(0]
—
()
=
o
)
=
K
o
@
3
| 59
(=)
=z




Statens vegvesen

UML for modellering av geografisk
Informasjon

>
(=]
(=]
_o' «FeatureType» «dataType» «FeatureType»
= Commitee Address Vehicle
L
(8] + meetingDay: Weekday + street: CharacterString + passengers: Integer
[ + purpose: CharacterString [1..3] + house: Integer + position: GM_Point
[t
+ address: Address + zipcode: Integer
-g 0 + city: CharacterString Z%
+commitee L*
©
!
= organizes https://github.com/ISO-TC211/UML-Best-Practices/wiki
wn +member,|2..*
“6 «FeatureType»
+owner +propert «FeatureType» «FeatureType»
> Person owner propely car Train
E + residence: Building 1.7 0.” + brand: CarBrand
g constraints
E {authorized}
=
«enumeration» 0.1
c Weekday «FeatureType»
o Building «CodeList»
o monda CarBrand
1ue5da; + address: Address
wednesday + footprint: GM_Curve +component 3 + Fiat
thursday + shape: GM_Solid [0..1] + Volkswagen
friday «FeatureType» + Citroen
saturday Wheel + Tesla
sunday



https://github.com/ISO-TC211/UML-Best-Practices/wiki

E Alt er basert pa felles modeller A

Norwegian Public Roads
Administration

Metamodels

150 19505 UML 150 19109 General Feature Model

150 19505 UML: Iso ‘9“5‘:5 umL: 150 19109 General Feature Model:

e Metamodels
n S 5 UML, ISO 19109 General Feature Model

‘ 1 A
Conceptual Schemas - Abstract Schemfasnsanceots \ N
I I \
150 19107 SpatiallSchema i \ \\
: i N Conceptual schemas — abstract schemas
e i ISO 19107 Spatial Schema, IS0 19108 Temporal Schema, ISO
1 19111 Referencing by coordinates, etc.
T ! A\
Conceptual Schemas - Application Sché‘mas i : N
2 \
Geometry ] 7
-~ Conceptual schemas - application schemas

e e INSPIRE, OGC CityGML, LandInfra/InfraGML, etc.

Implementation Schemas / \

Schemas for GML, OWL, GeoPackage etc, denved from applicaton schemas

N
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AppSchema (DDL) AppSchema (XSD)
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Konseptuelle datamodeller— SOSI Del 2

Eksempel fra FKB-Veg

«featureType»
VegkantAnnetVegareal

+ grense: Kurve

notes
fiktiv linje somavgrenser veg mot
"annet vegareal” somligger i
tilknytning til vegnettet. Eksempel
pa "annet vegareal"” er apne
parkeringsplasser, industrionrader
og gardsplasser
-- Definition -
fictitious line which divides a road
from"other road areas” in
connection with the road network.
Examples of "other road areas" are
open parking lots, industrial areas
and courtyards

«featureType»
Veg

+ omrade: Flate
+ vegident: Vegident

+ vegOverVeg: Boolean [0..1]

«featureType»
VegkantAvkjersel

«featureType»
Vegdekkekant

+ grense: Kurve
+ nedsenketKantstein: Boolean [0..1]

+ grense: Kurve

notes
avgrensning av veg nmot privat
avkjorsel
-- Definition --

delimitation of road towards private
exit road

0.* + hoydereferanse: Hoydereferanse [0..1]
f notes 0.% notes
hovedferdselsare for notorisert trafikk 1 sideveis avgrensning av vegdekke
(biler, motorsykler mv) — Definition -
-- Definition -- sideways delimitation of surfacing
main traffic artery for motorised vehicles
—<>| (cars, motorcycles, etc) ~
1
1
0.2 0.1 «featureType»
Trafikkeykant
+ grense: Kurve
x| + nedsenketKantstein: boolean [0..1]
0.* + heydereferanse: Hoyd 1se [0..1]
0..* «featureType» notes
Fortauskant avgrensning av veg not trafikkdeler,
0..* - midtdeler, og trafikkayer
«featureType» T lant Kurve - ~ Definition -
VegkantFiktiv + nedsenketkantstein: Boolean [0..1] delimitation of road against ??traffic
+ haydereferanse: Hoydereferanse [0..1] separators, central reserves and traffic
+ grense: Kurve notes islands
notes avgrensning av del av veg reservert for
fiktiv avgrensningslinje (lukkelinje) for gaende
vegflater -- Definition -
_- Definition - delimitation of part of road for pedestrians

fictitious delimitation line for road surfaces

Statens vegvesen

Norwegian Public Roads
Administration




O Klasser

https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML#classes N°’W:3ia_“ ,P:’b'ti_‘ Roads
ministration

«FeatureType»
Commitee:

«dataType» «FeatureType»

Vehicle

+ meetingDay: Weekday
+ purpose: CharacterString [1..3]
+ address: Address

+ passengers: Integer
ouse: Integer + position: GM_Point

incode: Integer ZT

Abstrakt

Attributter

Multiplisitet
Persor’ny +owner owner +property «Featg:;l’ype»
+ residence: Building 1. 0" brand: CarBrand Restriksjoner
constraints 4
{authorized}
«enumeration» 0.1
Weekday «FeatureType»
Building
E:Zg:z + address: Address C|aSSGS
wednesday + footprint: GM_Curve +component 3.*
thursday + shape: GM_Solid [0..1] . . . . .
friday «FeatureType> Classes are represented in diagrams as rectangles with areas for name, attributes and operations.
saturday L .
sunday In addition, areas for constraints and tagged values may also be shown.

e Abstract classes have their name written in /talic. Such classes can not be instanciated.

e Attributes are presented with attribute name, data type and mulitplicity - the number of
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possible occurences - in brackets

e Multiplicity [0..1] means none or one, [0..*] means none to many, etc. No value means exactly
one.



https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML

St e r e O ty p e r Statens vegvesen

https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML#stereotypes Naewedian Public Rodns

Administration
>
(=]
o D —— e
—o' ( «FeatureType» ) ( «dataType» «FeatureType»
c Commitee Address Vehicle
= + meetingD3y® y + 8 5 tring + passengers: Integas
8 + purpose: CharacterString [1..3] + house: Integer + position: GM_Poi.
+ address: Address + zipcode: Integer
'— + city: CharacterString SterEOtypes
- +commitee 0.*
(= Above the name of classes and packages there may be a stereotype name in quotes. Stereotypes
[¢0] organizes . . . .
o are used to extend the basic UML elements and give them different meanings. 1019103 -
g +member,2.* Conceptual Schema Language and 1SO19109 - Rules for application schemas defines the
g «Fe;leurrz;l");pe» +owner owner +property «Feat::raer'l'ype» stereotypes that are to be used for models of geographic information. Stereotype names are not
wn - — - o0 case sensitive, but the style used in ISO19103 and [SO19109 should be used:
+ residence: Building - “ |+ brand: CarBrand
—
g (amhoﬁigj’}’a’”’s ® Packages with stereotype "ApplicationSchema" contains feature types. This stereotype is
:‘5 enumerations —— o important for realization in GML.
Weekd: « > . w " . . . .
E .#Z Building ® (Classes with stereotype "FeatureType" represent geographic objecttypes. This stereotype is
27 - R
= tuesday +  address: Address important for realization in GML.
c wednesday + foolpn.nt: GM_Qurve +component 3.*
) ;:l;:yday *_ shape: GM_Sold [0-1] <FeatureTypes e Classes with stereotype "dataType" are sets of properties without identity. Such classes can
c saturday Wheel not exist as single instances, only as attributes or components in other classes.
sunday
«CodeList» ® (lasses with stereotype "enumeration” are fixed lists of possible values. Attributes that use

CarBrand . .
W such lists may only take values from the list.
Ie

: ‘é;'r';wnagen e Classes with stereotype "Codelist" are extendable lists of possible values.

+ Tesla

® (lasses with stereotype "interface” are conceptual classes. Such classes can not be used
directly in data sets, they must be realized in other classes

e (lasses with stereotype "Union" contains a list of types where only one may be used in one
instance.



https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML

E Assosiasjoner —retning, rolle og multiplisitet

NTNU Statens vegvesen
https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML#associations Norwegian Public Roads
Administration
«FeatureType» «dataType» «FeatureType»
Commitee Address Vehicle
+ mm + street: CharacterString + passengers: Integer
+ purpgfe: CharacterSt [1..3] + house: Integer + position: GM_Point
+ adgless: Address + zipcode: Integer
+ city: CharacterString
commitee 0.* Zr
organizes

+member, |2..*

— o
(FeatureType; +owner owner +property «FeatureType» «FeatureType»
Car Train
+ residence: Building N 0-" [ rand: CarBrand
constraints
{authorized}
«enumeration» 0.1
Weekday «FeatureType»
Building «CodeList»
d CarBrand
E:Zdz + address: Address
wednesday + footprint: GM_Curve +component 3.* + Fiat
thursday + shape: GM_Solid [0..1] — — + “
friday 1
saturday . . . .
sunday Associations between classes are represented with lines that connect the classes

¢ Associations may have association names.

¢ Associations may also have a given direction. This is illustrated with arrows that show the

Norwegian University of Science and Technology

direction the association is navigable.

¢ Each navigable end shall have a role name and multiplicity (number of possible instances of
the connection).


https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML

Assosiasjoner —aggregering og KOmpPOSIS|ON  statens vegvesen

https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UMLi#tassociations N°’W:3ia_" _P:’blti_c Roads
ministration

e Associations with an open diamond shows an aggregation, where the class on the diamond
side have a collection of individual components from the other end.

>
(=]
(=]
—
o
=
=
@
= FeatureTyper e | ® Associations with a filled diamond shows a composition, where the class on the diamond side
Commitee Address
©
o P ————— P e— own the companents from the other end.
o + purpose: CharacterString [1..3] + house: Integer L NI RS I ey
c + address: Address + zipcode: Integer ‘ ‘
) o + city: CharacterString j&
+commitee .*
(&)
wn organiz
b .
o . Aggregering:
= membery?- Personerermedi
-": «FeatureType» . atureType» «FeatureType»
ﬂ Person +owner komiteer Car Train
g + residence: Building L T=Brand: CarBrand
= constraints
S {authorized}
c «enumeration» FeatureT 0.1
ype»
: "_U Weekday Building «CodeList»
8’ [3:233 + address: Address
+ footprint: GM_Curve t o .
E ionnd + shape: GM_Sold [0..1] reomporen Komposisjon:
i «FeatureType» Citroen . . .
Zo oy When oo Bilengier hjulene, og de kankun

sunday tilhgre enbil. Men de kan fortsatt
eksistere ombilenforsvinner



https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML
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= https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML#associations
[=2]
=
o
[ =
L
(S «FeatureType» «dataType» «FeatureType»
& Commitee Address Vehicle
+ meetingDay: Weekday + street: CharacterString + passengers: Integer
=) + purpose: CharacterString [1..3] + house: Integer + position: GM_Point B| | er Og tOg eren typ e kj¢ret¢y, Og
[= + address: Address + zipcode: Integer
© - + city: CharacterString arveregenskaper fra denabstrakte
@ +commitee 0.*
o < klassen
.g organizes
(},J +member,|2..*
“6 «FE::J::I,ylpe» +owner owner +property «Feal(u:raer'l'ype» «Fea.:_u'raei:ype»
3 + residence: Building 1. 0.* + brand: CarBrand
(1)) constraint:
B {authori;e:; °
.2 «enumeration» FeatureType x 0.1
< Weekday o oulding «CodeList»
D monday —— CarBrand
uesda! . . . .
& wedneaday * Inheritance between classes are represented with lines and an open triangle at the end of the
thursd:
s ursday
@ ey class the inheritance comes from.
; sunday
| 59 e |
o
Z
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Objektdiagram - instanser

https://github.com/ISO-TC211/UML-Best-Practices/wiki/Introduction-to-UML#model-elements-in-object-

diagrams

Building#1234: Building

1SOTC211: Commitee

Knut: Person

meetingDay = thursday
purpose = Standardization
address = Postboks 252, 1326 Lysaker

SomeOneElse: Person

= Veggata 2, 1234 Postnummer
= LINESTRING(.....)

+commitee () 0.
/
organizes

+mermber, 2..*

+ city:

«FeatureType»
Person

+owner owner +property

|

address
footprint
«FeatureType» «ataType» «FeatureTyper
Commitee Address Vehicle
+ meetingDay: Weekday + street: CharacterString + passengers: Integer
+ purpose: CharacterString [1..3] + house: Integer +  position: GM_Point
+ address: Address. + zipcode: Integer Y S—

residence = building#1243

residence = building#5874

SpareWheel: Wheel

MyCar: Car

Statens vegvesen

Norwegian Public Roads
Administration

+  residence: Building

«enumeration»
Weekday

monday
tuesday
wednesday
thursday
friday
saturday
sunday

1.0

«FeatureType»
Building

+ address: Address
+ footprint: GM_Curve
+  shape: GM_Solid [0..1]

0

«FeatureTyper «FeatureType»
Car Train
+ brand: CarBrand

constraints

o

brand => Citroen
passengers =7

position = 60.1,10.2@EPSG4258

Building#5874: Bui I

address = Far away, 547 Smallvile
footprint = LINESTRING(.....)

LeftRearWheel:
Wheel

RightFrontWheel:

Wheel

RightRearWheel:
Wheel

{authorized) LeftFrontWheel:
Wheel
p o _
N «CodeList»
CarBrand
omponent \/3..% + Fiat
+ Volkswagen
o + Citroen
Wheel + Tesla
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1 | I
«ApplicationSchema» «ApplicationSchema» «ApplicationSchema»
Feature Catalogue Feature Catalogue Exchange Model Generic Feature Exchange Model

SO <
wusen

A A

A
| «der%ive» ! r DpEﬂ 1

>
(=]
(=]
—
(o)
(=
L
]
= ‘
o |
= 1
e |
& ‘ 1 |
g «de‘r\'ve» <¢de¢fve>> ! «derlven
m | | I I
e «XSDscheman» i «XSDscheman» «XSDscheman» ﬁ
(0p) Database schema } Feature Catalogue Exchange Schema Feature Exchange Schema ‘ J
e |
=z |
= |
= | < ———————————————
e | «usen . -
o |
> |
K l | I I
5 /3\ | /E\ 4\ Map Update Exchange
C ((U{:;E)) } ((u!:ie)) ((U!:SE))
.g ! i | H
Q Database instances | Feature Catalogue Feature Exchange
|
; —————————————— Exchange Instances |e=T--ooooooo Instances
S £ < wusen
=z

«derive»




Generiske modeller

+locationReference

>

[=2] «FeatureType»
=) FeatureSet
o

[ =

L

)

[t

-c *
g +feature 1.

8 «FeatureType»
c Feature
o

+ typeName: LocalName

O
(V0]
y—

o

>
+—

1.7

«DataType»
Location referencing::
LocationReference

+featureTypeReference

iversi

+property 0.*

«FeatureType»
Feature Catalogue Exchange Model::
FeatureType

«DataType»
GenericFeatureProperty

memberName: LocalName

value: CharacterString [0..1]

unitOfMeasure: CharacterString [0..1]
valueReference: PropertyValueReferenceType [0..

Norwegian Un

+subproperty 0..*

+ + o+ o+

+propertyTypeReference

1
*]

¢

«FeatureType»
Feature Catalogue Exchange Model::
PropertyType

Statens vegvesen

Norwegian Public Roads
Administration
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(
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Map Update Exchange



@ Objektkataloger — eksempel: GDF .
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>
[=2]
[=]
—
=) +startNoder
c «featureTypen = afeatureTypen
= Network Model: 071 Network Model::Node «FeatureTypen «CodeListr «CodeList»
(8] RoadFurniture PedestrianCrossingPriority PedestrianCrossingSignage
+endNode
[}
= i1 +  pedestriansOverRoadTraffic +  noTrafficSigns
+ pedestriansOverRoad TrafficOn Request + passiveTrafficSigns
©
+ roadTrafficOverPedestrians + trafficSignsWithWarninglights
dTrafficOverPedestri fficSignsWithWarningligh
[} + trafficlightRegulated
@ «FeatureType»
s PedestrianCrossing «Codelist» -
PedestrianCrossingType «Codelisty
5 «FeatureType» wfirstRoadElement + priority: PedestrianCrossingPriority [0..1] eTvp PedestrianCrossinglevel
3 RoadElement a:alureTvpe» +junction «FelatursTypg,, +  signage: PedestrianCrossingSignage [0..1] + noRoadMarkings -
(})J  eondonde] anoeuwre ! unetion +  type: PedestrianCrossingType [0..1] + refugelslandinMiddleOfRoadNoMarkings +  streetlevelCrossing
+secondioadtlement g +  level: PedestrianCrossinglevel [0..1] +  zebraCrossingWithOrWith outAd diti onal Aids + overpass
"la i +  otherType + underpass
> /
—
n
|
(]
=
«FeatureTypen «FeatureTypen» «FeatureTypen
ProhibitedManoeuvre RightOfWayRegulation RestrictedManoeuvre

c
>
e
2
o
3
| 59
o
=z




0] GML-fileksempler...

NTNU

<it tureType GDF.Manceuvs

<itsgml:typeName>Manseuvre</itsgml:typeName>

<itsgml:isabstract tsgnl:isabstract>

perty>
sgml:AssociationRole
</itagmliproperty>

<itsgml

<itsgml:property>
<itsgml:RssociationBole
</itsgml:property>
<itagml:property
itagml:AssociationRole

20 lines

</itagml:property>
</itagml:FeatureType>

</itagm
<itagm

lassifiers>

d Technology

B " i -
l <itsgml:typeName>Brohibi </itsgmlstyp l
itsgmliinheritsFrom OF. gml4GDF. Manceuvre® />

</itagml:FeatursTyps>

</itsgmliclassifier>

ience an

<gml:featureMember>

! tagml s typeName>Prohibitedianosuvres/itagnl : typeName> |
TeSonITvaTIarTon T

<it

<itsgml:beginLifespanVersion>1950-01-01T00:00:00</itsgml :beginLlifespanversion>

ty of Sc

Administration

[20 lines]

lucsg-ml:cy-peyam >PadestrianCrossing</itagml:typeName>

——
<itagml:beginlifespanVersicn>2008-04-08T00:00:00</itagml :heginLifespanVearsion>

<itsgml:festureTypeRefersnce
<itagml:locationReference>

<itagml:locationReferance>

"GDF . gml #GD

1
itsgml:property>
<itsgml:GenericFeatureProperty>
itagml:memberName>priority</itagml smember!
ucture>listedvalus<

ropertyStructures

Pedests

ianCrossing.priori:

<itsgml:propertylypeReference

. guliGDF

:valueReference PedestrianCrossingPri r.pedestriansGverRoadTrafficOnRequest™/>
</itagml:GenericFeatureFroperty>
</itsgmliproperty>

itagmliproperty>
<itsgml:GenericFeatursProperty>

<itagml:memberName>signage</itagml:nemberName>

<itagml:propes

tyStructureslistedValus</itsgml:propertyStructure>

ipropesrtyTypeReference . guliGDF. Pede.

cssing.signage

alueReference

Pedes

rossingSignage.

rafficLightRegulated”/>

<itsgml:featureTypeReference xlink GDF.gml#GDF. ProhibitedManosuvre™/> . 5
</itagml:GenericreatursProperty>
<itsgml:locationReference> [8 lines] . 1 +.
s : </itsgmlipropesty>
<itsgml:property>
T whpmepe <itagml sproperty>
[ itegml:GenericeatureProperty <itsgnl:GenericFeatureFroperty>
Q <itsgnl i lement</itsgml ane>type</itagnl :menberName>
S <itsgml:propertyStructurs>association</itsgml:propertystructurs> y8tructure>listedvalue</itsgnl spropertyStructure>
.- <itsgml:propertyTypeReferenc: GDF.gml4GDF.AssociationRoles.Manoeuvre . RoadEL t_firstRoadEl £ /s tyTypeReference . qm1$GDF. Dede
C <itsgml:valueReference xlink:k Network.gml#vegvesen.no.nvdb.rl.704520_7"/> . valueRafarence edest
) </itsgml:GenericFeatursProperty> </itagml:GenericFeatusePropesty>
</itsgml:propsrty> /itsgml:property
(= <itsgml:property> <itegmliproperty>
[0} <itsgml:GenericFeatureProperty> <itagml:GenericFeatureProperty>
pry <itsgml :member lement</itagml:: > <itsgml:memberdame>level</itsgml:memberiams>
o <itsgml:property lation</itsgml: tyStructure> <itsgmlipropestyStructuze>listedValue</itsgml:propestyStructuze>
() <itsgml:propertyTypeReferenc nk:n GDF.gm14GDF.AssociationRoles . Manosuvre . RoadElement lementt/> “itsgmlipropertylypeRsference DF.gnl#GDF. Pedestriancrossing. level®/>
; <itsgml:valueReference k:E Network.gmlivegvesen.no.nvdb.rl.705183_4"/> | <ivagml:valusReference GDF.gml4GDF. Pedestriancrossinglevel .atreetlevelCroaaing”/>
</itsgml:GenericFeatursEroperty> itagmliGenericFeatureProperty>
P </itsgml:property>
</itsgmliproperty> Pl praparty
o I PEOpSEEY </itsqgml:Feature>
=z <itsgml:property>

<itsgmliGenericFeatureProperty>
<itsgml:memberName>junction</itsgnl imemberNams>
<itsgml:propertyStructurs>association</itsgml:propertyStructura>

<itsgml:propertyTypeReference

<itsgml:valueReference Network.gml#vegvesen.no.nvdb.rn.721031"/>
</itsgml:GenericFeatursBroperty>
</itsgml:property>
</itsgml:Feature>

</qgul:featureMember>

GDF.gm14GDF.AssociationRoles Manosuvre . Junction. junction”/>

Statens vegvesen
Norwegian Public Roads
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The most detailed maps of the world will %
be for cars, not humans Statens vegvesen
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Here, Civil Maps, and even Nvidia are all working on a new kind of cartography.

JONATHAN M. GITLIN - 3/11/2017, 6:00 PM
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Takk for oppmerksomheten!

Knut Jetlund
PhD Student and Standardizationexpert

Norwegian University of Science and Technology
Norwegian PublicRoads Administration
knut.jetlund @vegvesen.n

Twitter: @Jetgeo

LinkedIn: https://www.linkedin.com/in/knut-jetlund/
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