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Digital Twin of the physical living environment. ceonovum

POlicy Experience it, before it’s real”




Policy and Digital Twins

Digital Twins connect data, people, and
policy.

Creating a Digital Twin also requires
connection between the technical world

and the policy world.

Two worlds, each with its own language.
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Digital Twin Building Blocks (nLDT) S HA

Interoperable, modular, scalable GEONOVUM

https:/geonovum.github.io/NLDT-Architectuur/en/



https://geonovum.github.io/NLDT-Architectuur/en/
https://geonovum.github.io/NLDT-Architectuur/en/
https://geonovum.github.io/NLDT-Architectuur/en/
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Standards in play between building blocks ctonovum
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From a “user” perspective

How easy to find are:
Data
Calculation modules
Predefined scenes/scenarios (AppStore)

GEONOVUM

How easy to bind are:
Data
Calculation modules
Predefined scenes/scenarios (AppStore)

Focus on policy-related functions, not IT functions.
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Which API to choose for m

Catalog and Calculation Modules? GEONOVUM

Visualisation
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We made a choice:
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OGC API Records with DCAT

Aelbrechtskade - 3D Tiles Aelbrechtskade IFC Spaces only

Q el x This 30 Ties stream provides Aelbrechtskade BIM model as 30 Tiles. m
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“type": “FeatureCollection”,
"numberMatched™: 16,
"numberReturned”: 16,
"features™: [

“id": “urn:xkdc:ds:nl.almelo::energielabels3d”,

"type": "Feature”,

“conformsTo™: [
“http://www.opengis.net/spec/ogcapi-records-1/1.0/req/record-core”,
"http://modellen.geostandaarden.nl/dcat-ap-nl/"

1
“properties”™: {
"dataservice": {

“conformsTo": “https://www.ogc.org/standards/i3s",
“email": “"contact@3dxverse.eu",
“endpointUrl”: “https://tiles-eul.arcgis.com/TIj1tIwPSBOKnoQk/arcgis/rest/services/Energielabels_3D/SceneServer"
"organizationName ": "3DxVERSE",
"title": “Energielabels 3D ",
"type": “dcat:Dataservice"

>
"description”: "3D-objecten met energielabels van gebouwen in Almelo.",
"distribution”: null,
6.67, 52.35, 6.75, 52.4],
"urn:xkdc:ds:nl.almelo: :energielabels3d”,
"issued”: "2025-04-08 ©0:00:00",
“keywords™: [
"energielabel”,
"3p",
“Almelo™

1
“language™: “http://id.loc.gov/vocabulary/is0639-1/nl",
“themes": [

“inScheme": {
“title": {
"dcterms:issued”: "2013-01-01%,
“dcterms:title™: {
"en": "DG Discoverv Properties Vocabularv 1.0"
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"type": "FeatureCollection”,

"numberMatched": 1,

"numberReturned”: 1,

"timeStamp"”: "2026-03-20T12:12:15.168Z",

"links": [

{

"href": "https://ogc-demo.clearly.app/collections/6708f3402e60e65ala2fdc64/items?",
"rel”: “"self",
"type": "application/geo+json”,
"title": "This document™

“"href": "https://ogc-demo.clearly.app/collections/6708f3402e60e65ala2fdc64”,
"rel”: “collection",
“type": “"application/json",
"title": "Collection containing these records: Geonovum"
}
1,

"features": [

"id": "692dag9b2143f5606fdfedcad”,
“type": "Feature”,
"geometry”: {
"type": "Polygon",
"coordinates": [
[
[4.44185287718243, 51.9194748738259, @],
[4.44185287718243, 51.9200569336035, @],
[4.44287631963494, 51.9200569336035, @],
[4.44287631963494, 51.9194748738259, 0],
[4.44185287718243, 51.9194748738259, 0]

1
]
b
“properties”: {
"type": "dcat:Dataset”,
"title": "Aelbrechtskade - 3D Tiles",
"description”: "This 3D Tiles stream provides Aelbrechtskade BIM model as 3D Tiles.",
"distributions™: [

"type": "dcat:Distribution”,
"title": "3D Tiles without query”,
"accessUrl":
attncs //himunrke Flaarlv ann/+ilac/cat /avInhnR1ACTAaV ] aHRAFAmU > T3 AT MSAUN S O OudVNVNNATNTATNCAANTIN
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Architecture proven in Testbeds
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Future work

JSON Profile DCAT-AP for OGC API Records
Additional Vocabulary for Processes
Alignment with Dataspace protocol

* Process Orchestration (‘Recipes’)
* Scene context interoperability

* Alignment Indicators and KPI’s
(Ontologies?)

APl Records

Catalog
API| Processes

DCAT
Metadata

Calculation



OGC: Machine-Readable Standards Ecosystem m

. . e

About this register
Filters.
3ullding Blocks list
eatured Bullding Blocks Neme o Identifier

JCAT-AP-NL profile 3.0
Tags

JCAT-AP-NL profile 3.0 - Record.

Highlighted Building Blocks

DCAT-AP-NL profile 3.0 vo.1

geonevun. bbr dcat dcat-ap-nl
DCAT-AP-NL 3.0 (Dutch profile of DCAT-AP)

Tags: DCAT, DCAT-AP-NL, profile

0GC Bullding Blocks for DCATAP-NL 3.0

DCAT-AP 3.0 profile (copy) v0.2

Keonovun, bbe , dcat dcat - ap

DCAT-AP 3,0 (european profile of DCAT)

Tags: DCAT, profite

0GC Bullding Blocks for DCATAP-NL 3.0

0GC Building Blocks for DCAT-AP-NL 3.0

Under deveiopment

v RESET

= LST %z TREE

DCAT-AP-NL profile 3.0 - Records binding vo.1

EeCnaVUM, bbr . GEAT. dCat-ap- Nl - Fecords
DCAT-AP-NL 3.0 (Dutch profile of DCAT-AP) bound to OGC API Records

Tags: DCAT, OCAT-AP-NL, Records, profile

@ Ty -3
[ unce deveiopment J DCAT-AP-NL profile 3.0 - Records binding Experimental vo.1

£€0NOVIM, DUF . dCAT  dcat-ap-nL+rec-de

DCAT-AP-NL 3.0 (Duteh profile of DCAT-AP) bound 10 OGC API Records. Used for experiments with semantic uplift
and different patterns.

Tags: DCAT, DCAT-AP.NL, Rocords, proflle

@ aBouT ¥ EXAMPLES {} JSON SCHEMA

y JSON
JSON-LD  RDF/TURTLE A e

T

W8 SEMANTIC UPLIFT +~ VALIDATION

“id": "2482250f-3b00-4439-9f93-f3118229b201",
“type": "Feature”,
“time": {
“interval®: [
"1924-08-17T00:00:002",

]
I8
“geometry”: {
“type": "Polygon”,
“coordinates™: [
l
[
3.30,53.60
1
[
7.24,53.60
1

[
4 CE——

s the JSON-LD @prefix dcat: <http.//www.w3.ong/ns/dcat#> .

hieved between @prefix dcterms:
@prefix foaf: <htimilixmlns.com/foafle.1i> .

IN-LD context that @prefix geojson: <https://purl.org/geojson/vocab#> .

@prefix nsi: <http://wwa.lana.org/assignments/> -

@prefix oa: Qreginsieas> .

@prefix rdf: <htip:liwwd.W3.0re/1999/02/22-rdf-syntax-ns#> .

@prefix time: <htip://waw.w3.org/2006/time#> .

@prefix veard: <htbp./ vwd.w3.orel2000/vcard/nsi> .

@prefix

@prefix rdfs: <hfip://waw.w3.org/2000/01/rdf-schema#> .

<http:l/example.com/records/24822501-3h00-4439-0£93-13118229h281> a dcat:Dataset

DCAT-AP-NL profile 3.0 - Records binding

DCAT-AP-NL profile 3.0 .
i DCAT/Records binding
DCAT-AP 3.0 profile (copy) .

DCAT V3

GEONOVUM

. OGC Building Blocks for DCAT-AP-NL ..
@ GeoDCAT implementation using 0GC .

JSON-LD RDF/TURTLE |8

Other information

Added
2025-08-29T00:00:002

Last change
2025-10-23

Register
0GC Building Blocks for DCAT-AP-NL 3.0

<hibp:liww.openglis.net/spec/ogcapi-records-1/1.8/reqalrecord-core> ;

dcterms:creator [ a foaf:Agent ;
» 4 CEEEEEE——— o




Thank You!
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Digital twins connect data, people and policy.
Connection is also needed when creating a Digital Twin.
Between the technical world and the policy world. Two

worlds, each with their own language.

Goal/Policy theme

Be more concrete. This helps
us better understand each
other.

DT Functions On the one hand, the
— : technological side, we reduce Subtheme
the 64 possible functions of a
digital twin to 16. On the other
hand, the policy side, we
translate major policy themes
into concrete indicators.

Together, we determine which
data sources and functions

contribute to implementing Indicator
the indicators in one or more
Digital Twins.

DT Functions



https://www.geonovum.nl/uploads/documents/Eindrapport%20Advies%20Beleid%20en%20Digital%20Twins%20-%20provincie%20Utrecht%20v1.3d_EN.pdf
https://www.geonovum.nl/uploads/documents/Eindrapport%20Advies%20Beleid%20en%20Digital%20Twins%20-%20provincie%20Utrecht%20v1.3d_EN.pdf

Ontology for Policies in assetmanagement
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