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AGENDA

Part | (50 min): Global Smart Cities showcase: Milan, Medina and Ferrara
Part Il (20 min): The Essential Frameworks: Standardisation and Digitalisation

Part Il (45 min): Overcoming Barriers to Impact: FOCAL & Panel Discussion
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PART I: Global Smart Cities showcase:
Milan, Medina and Ferrara

Mr. Marco Mazziaotti, Director - EU Direct Funding Managing Authority Dept., Milano (15 min)
Eng. Fahad Alfattani, Executive Manager, Clever Platform, representing Medina (15 min)

Mr. Piergiorgio Cipriano, Deda Next, representing the City of Ferrara (10 min)

Ms. Gloria Chindamo, CEO Myralia, representing the City of Voghera (10 min)
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MILAN GLOBAL SHOWCASE

MARCO MAZZIOTTI

Director — EU Direct Funding, City of Milan
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CONTEXT

With a population of almost 1.4 million inhabitants and a
dense and extended “urban region” (a polycentric
metropolitan/regional area of between 7 and 10 million people)
Milan is the most important economic centre in Italy.

The local ecosystem

« City of Milan: urban planning and development, welfare and
housing services, environment, mobility, culture, innovation & =
economic urban development, digital

* Municipally-owned companies: MM, A2A, Amsa, Sea, Milano
Ristorazione, ATM, Fondazione Milano (civic schools)
* Seven Universities: research & higher education centers

* Private sector: major companies, SMEs, entrepreneurial
associations or trade unions, etc.
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| DL PGT Air and Climate Plan
Single programming document Urban Planning Document
PUMS PTO
Sustainable Urban Mobility Plan 3-yr plan of public works

- Y,

¥

X N :
ﬁ Digital 6‘) Environment Urban Regeneration + ) Welfare Education
7 &Energy O
W Mobility ‘ Housing % Culture and Sportand @ Food Policy
inclusion inclusion

P —| Capacity building for LA officers
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Overview of Direct EU Funds

-5" Number of EU projects funded since 2011: 142
.& Ongoing projects: 43

Total funding directly assigned for activities

ﬁ carried out by the Municipality since 2010: 40.88 M €
Ongoing: 20.75 M €
Total managed (as lead): 81.8 M €

% Total impact of EU Funds on the Milanese system
in ongoing projects: + 55.05 M €
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Providing an innovative solution based on the integration and customized processing of
massive Open Data collections, including Earth Observation (EO) data, to monitor and
support decision makers in the field of green areas management

Spotted

UserCentriCities

Building a platform for local authorities to help them assess and compare their performance
with their peers, and to launch a European community of decision-makers that share
experience, knowledge and lessons learnt about how to implement user-centricity. At the
same time, confirming and recognising the importance of local government in delivering
digital government
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Regen
It develops tools to decarbonize and regenerate urban neighbourhoods through digital

innovation, citizen engagement, and sustainable design. It tests solutions in four pilot cities
(Dublin, Beckerich, Milan, and Ladero) and ten virtual cases to promote scalable, inclusive,
and resilient urban transformation across Europe.

7] 100 Climate Neutral Cities by 20230 — Lets Gov & Climb

~ “& EU mission that supports 100 European cities in becoming climate-neutral by 2030. It acts
e gs a testbed for green innovation and urban transformation, focusing on clean energy,
S sustainable mobility, and citizen participation. These cities aim to lead Europe’s transition
toward climate neutrality and inspire others to follow.
Two projects financed: LETSGOV and CLIMB

£

[~
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Urban Regeneration

Clever Cities

Driving a new kind of nature-based urban transformation for sustainable and socially inclusive
cities across Europe, Latin America and China, through exchange between cities, inclusive
collaboration and multi-disciplinary learning

Goccia

e s ! Redevelopment of the spontaneous woodland that has grown around the former gasometer
Bacre in the Bovisa district and return its green spaces to the community

||||||||||
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N/ Mobility

Milan East Gate Hub (Mega and Mega 2)

E_O%Q An integrated multimodal transportation hub located in Segrate, Milan, designed to redefine
: the city’s transportation landscape through the incorporation of Urban Air Mobility (UAM). A
seamless interchange between traditional ground-based transport systems—such as metro,

regional, and high-speed trains

- Elaborator

ELABORATOR

q A holistic approach for planning, designing, implementing and deploying specific innovations

and interventions towards safe, inclusive and sustainable urban mobility including the
Olympic paths in the City.
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ﬁ Food Policy
Food Trails
|: D Involvement of key European actors from the quadruple helix of innovation to design, test, and
TRAILS monitor the best place-based solutions that explore new opportunities for the development of a

local sustainable food system

Food Wave

Raising young (aged 15-35) EU citizens’ awareness and engagement regarding sustainable
food consumption and production for climate change mitigation and adaptation
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g Energy

Milan Municipality is involved since 2013 in EU funded projects on residential
buildings refurbishment.

They make some of our residential buildings more energy efficient and
comfortable for tenants. But they also helped our Administration beyond their
primary scope.

Continuous interaction with other international entities gave and is still giving
our technicians a much wider set of tools and knowledge and the close
interaction with the academic and scientific world is being crucial to make us
work from new point of views.

Several non funded projects of our Municipality on this field used and are using
criteria from these EU funded projects. Awareness was raised on how quality
interventions are important for a better energy efficiency.
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Medina

Eng. Fahad Alfattani

Executive Manager, Clever Platform
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Lessons learned in Ferrara
AIR-BREAK and USAGE projects

PIERGIORGIO CIPRIANO

Project Manager, Deda Next l !
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Green

Green policy strategies are focusing
on renewable enerqy, conservation,
biodiversity protection, the circular
economy, and climate change
mitigation and adaptation.

Digital

_ igita

t rl | e The digital transition, a key driver
of economic transformation,

encompasses the current rapid

mg N advancements in technology,

tra n S I 'tl O n the digitalisation and automation
of industries, with a salient role

artificial intelligence.

Meanwhile, the proliferation of

connectivity leading to a more
interconnected and data-driven world.

Social

There is a deep and urgent need for ensuring
social cohesion and providing greater well-being for
people irrespective of socio-economic status, gender, territory, ethnicity or any other
identity, through decision-making processes that are participatory and legitimate.

OECD (2023), Towards a Triple Transition: Strategies for Transformational European Development Action,
OECD Publishing, Paris, https://doi.org/10.1787/094322ba-en



https://doi.org/10.1787/094322ba-en
https://doi.org/10.1787/094322ba-en
https://doi.org/10.1787/094322ba-en

\ Argine Lug

Population 129400 50 Small villages
Total area 95 km? Urban area

™
\ Seltepopsit,

Orpitale

Sondeno

eraret
10
Na
4i Reo
2enc Vghar
Rao i g
/
Ycedling
glar
2
& {
A ¥ \
it 3 i Ras
S .
- ~ > pesurg
e D A -(1-..
olia e

Gambrlaga

7

e iy T Malelttrgo

UNESCO heritage 36 km? 7 km? Public green areas
Public trees 41500 9 km? Private green areas

\




deda.neXt Il nostro saper fare  Mercati  Soluzioni  Novita  Chisiamo

ENVISION PUBLIC SERV

DATA&AI GIS NEXT SMART CITY PROGETTI INTERNAZIONALI

AIR BREAK

17\Luglio’2021

www.uia-initiative.eu/en/uia-cities/ferrara IIHJ—@
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Public dashboard + street totems
Co-creating User eXperience (UX)




Public dashboard (simple, no
UoM / thresholds)

ORVELTI S Non vedere Q:‘ linquinamento
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Public dashboard (simple, no UoM /

https://airbreakferrara.net/che-aria-tira/
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tinyurl.com/v7ukkdh8

Search Google Maps

& 26 Corso Isonzo 9 :

| |

®

Castello Est{ise -
di Fe A\'ﬁ' :i'a_
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(e.g. Javascript, Python)
AQl javascript widgets
S ?

)

ﬁ [Municipality Ferrara]

<p7
X AQl street totems

standard OGC SensorThings API
@9, [Municipality Ferrara]

)

Cloud server/db
single measurements
(every 5 seconds)

Automatic hourly ingestion flow Materialized spatial views
A P I ( ) automatically refreshed A

Proprietary (non-standard) API
PostgreSQL open-source RDBMS +
hourly average values . .
PostGIS spatial extension
[Municipality Ferrara]

ISO1942 WFS web service
[Municipality Ferrara]
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OGC SensorThings APl — QGIS plugin

https://plugins.qggis.org/plugins/SensorThingsAPI/

»

Q G Is Project Community Resources & Download =

A QGISPluginsHome ¥ All Plugins i= Categories IE Metrics ] Login

PluginD:2796 @

The plugin enables QCIS to inspect dynamic sensor data published using
SensorThingsAPI protocol (https://www.ogc.org/standards/sensorthings).

A QGIS Plugins Home

¥ All Plugins

(17) votes
i= Categories v
& Download latest
[E Metrics
B Documentation v

® Plugin Tags

m Details Versions


https://plugins.qgis.org/plugins/SensorThingsAPI/

Q *Progetto Senza Titolo — QGIS

Progetto Modifica Visualizza Layer
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Q Postazione

St. Johann im Pongau, Bezirkshauptmannschaft

RO| Location of air quality station St. Johann im Pongau, Bezirkshauptmannschaft

St. Johann im Pongau, Bezirkshauptmannschaft - Air quality station St. Johann im Pongau, Bezirkshauptmannschaft

Descrizione
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Q Osservazioni

Postazione Stazione

St. Johannim Pongau,
Bezirkshauptmannschaft

St Jehann im Pengau,

Location of air quality station St. Johann im
Pongau, Bezirkshauptmannschaft

Bezirkshauptmannschaft

Location of air guality station 5t. jehann im
Peongau, Bezirkshauptmannschaft

SP0.05.4057.64578.8.1
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Bezirkshauptmannschaft
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Open data (air quality) e

https://dati.comune.fe.it/

Comune di Ferrara

Citta Patrimonio dell'Umanita Dataset Temi Informazioni

@&  Organizzazioni / Comune di Ferrara / Air Break Index medio ...

Air Break Index medio (ultima

ora) s Dataset % Gruppi @ Flusso di attivita
Sostenitori
0 Air Break Index medio (ultima ora)

Air Break Index & un indice sintetico di qualita aria riferito all’area urbana di Ferrara e calcolato dai valori
delle centraline sperimentali del progetto europeo AIR-BREAK. Si tratta di centraline non certificate (i
dati ufficiali rimangono pertanto quelli delle 2 stazioni ARPAE); ogni centralina misura 6 parametri di
. qualita dell'aria (PM2.5, PM10, NO2, 03, CO, VOC) oltre a 3 parametri climatici (temperatura, umidita
relativa, pressione atmosferica). | primi 5 parametri di qualita aria (PM2.5, PM10, NO2, 03 e CO) sono
usati per calcolare l'indice sintetico: le rispettive medie orarie (in Ug/m3) vengono trasmesse al server loT
del Comune e confrontate con i range usati dall'Agenzia Ambientale Europea nel portale Air Quality Index
(il range adottato CO é quello adottato dall’'Environmental Protection Agency statunitense). |l parametro
peggiore viene considerato come indice: si tratta di un valore adimensionale con una scala da O (buono) a

P R e Ta T T . Sy [T U DU o, [ S [P . S [ SR | S . S P N Q) [N ———

Organizzazione

COMUN

E DI FERRARA

Comune di Ferrara
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Open data (air quality)

https://dati.gov.it/

Agenzia per I'ltalia Dlgltale Avanzamento digitale Geodati
o

’ Y
b ® dati.gov.it
1707 B Cerca nel sito

o I o | dati aperti della pubblica amministrazione
®

Dati v Fare Open Data v Monitoraggio ™  Sviluppatori ™ Scrivi alla redazione

Cerca tra i dataset
Dataset Trovati: 13

Air Break Index medio (ultimaora) O

Air Break Index medio (ultima ora)

Q Air Break Index e un indice sintetico di qualita aria riferito AR S
all'area urbana di Ferrara e... - sy
Ordina per: Pubblicato da: Regione Emilia-Romagna GML
Scegli una opzione - Data di ultima modifica: 2023-07-06

m indicatori-ambientali & Ambiente
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Open data (air quality)

https://data.europa.eu/

m European | @ ogin - B Engiish Search datasets Search

Commission

data.europa.eu - The official portal for European data

Home Data v Academy Community v Publications v Documentation &

Home > Datasets > Average Air Break Index (last hour)

Average Air Break Index (last hour)

B B datigovit Updated: 06.07.2023

Quality Similar datasets Dataset feed Linked data v Cite ~

Air Break Index is a synthetic air quality index referring to the urban area of Ferrara and
calculated from the values of the experimental units of the European project AIR-
BREAK. Yes it deals with uncertified control units (the official data therefore remain

those of the 2 ARPAE stations); each unit measures 6 air quality parameters (PM2.5,
DAAAN NIOYYD M2 MY A\ nhe 2 Alirvaastics mararmmatare (fammnoaratt ires ralatisres rseaiAidy s

Created 04.01.2022

Updated 06.07.2023
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Data from external sources (active mobility)

https://airbreakferrara.net/dati-sul-metabolismo-di-ferrara/

\ 1 /
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&, (cowpresswo | \§ A
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media giornaliera 23.8
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Data from external sources (micromobility)

https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/

N TSN\ Y S (A e, S ] /f /

Strade piu percorse da monopattini elettrici (sharing)

v ey A X

B

2025-10

2025-09

< COMPLESSIVO v fl
“

"12025-08

2025-07
2025-06
2025-05
2025-04
2025-03

© 2025-02

2025-01

BTN
< 2024-12

2024-11
2024-10
2024-09
2024-08
2024-07

2024-06
¢

2024-05

i1 2024-04

2024-03

via/strada Viale Cavour

periodo COMPLESSIVO

numero totale 73901

media giornaliera 45.8

) /

% o
« {4
pin ' P N b ('

>~ © OpenStreetMap cont‘r;b»utors. Implemented by Deda Next

Z

MOBILITY
DATA
SPECIFICATION

OPEN

MOBILITY

FOUNDATION
o

Ve b e e
S Y S
vic ) 9,
iy
Gy €
u

/



https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/
https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/
https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/
https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/
https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/
https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/
https://airbreakferrara.net/micromobilita-con-monopattini-elettrici/

e

SUSTAINABLE
PLACES 2025

https://dati.comune.fe.it/

x‘m’: ;
Comune di Ferrara

Citta Patrimonio dell'Umanita

Dataset Temi Informazioni

A Dataset

Y Organizzazioni

Aggiungi un dataset
Comune di Ferrarao

Y Gruppi monopattini Q
Trasporti @)
i ini Ordina per: Rilevanza A
2 dataset trovati per "monopattini"
Y Tag
airbreak @@ Strade pil percorse da monopattini elettrici (sharing)
elettrico @) Questo dataset contiene il numero di transiti dei monopattini elettrici pubblici in sharing free-floating

(Dott, Helbiz). Per ogni arco stradale é disponibile il conteggio...

mobilita @€

monupattinio


https://dati.comune.fe.it/dataset/abi-ferrara-last
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Open data (micro-mobility)

https://data.europa.eu/

m European |
Commission

Q Login @ English

data.europa.eu - The official portal for European data

Home Data v Academy

Home » Datasets

Datasets

Publisher @

Select

Formats @

‘ Select

Catalogues @

‘ Select

Community v Publications v Documentation 2

monopattini Datasets v n

Datasets found (6) Sortby: | Relevance

Roads covered by electric scooters (sharing)

This dataset contains the number of transits of public electric scooters in free-floating sharing (Dott, Helbiz).
For each roadway is available the monthly count (from May 2021) and the total total from start of service. —...



https://data.europa.eu/
https://data.europa.eu/
https://data.europa.eu/
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DATA&AI GIS NEXT SMART CITY PROGETTI INTERNAZIONALI

USAGE

14 Settembre 2022

www.usage-project.eu



http://www.usage-project.eu/
http://www.usage-project.eu/
http://www.usage-project.eu/

USAGE (Horizon Europe)

Urban data SpAce for Green dEal
aims to provide solutions and
mechanisms to make available
environmental and climate data,
collected, processed and shared on
the basis of “FAIR” principles

E}Iable Accessible nteroperable Reusable
0 9y
JORLE: W%

Co-funded by

the European Union The USAGE project has received funding from the Furopean Union’s Horizon Furope Framework Programme for Research i
and Innovation under the Grant Agreement no 101059950 - call HORIZON-CL6-2021-GOVERNANCE-01-17 (1A) [ -
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l USAGE
Urban Data Space

for Groon Deal

Sommario

a 1. Premessa e Contesto
ey rpae "“‘"’i“ 1111 Progetto Usage . '
i T T ] 1.2 Obiettivi del Progetto egato tecnico

1.3 Rilevanza Socio-Economica
1411 Dataspace "USAGE"

COMUNE DI FERRARA

Fyaaeh
= E_EBB_ARATUA =—”m4 1.5 Impegno Verso 'Innovazione e la Sostenibil 1. Introduzione 3
2. Normativa Applicabile al Data Space di Dati Aml 2. Dati oggetto di interscambio 5
2.1 General Data Protection Regulation (GDPR Comune di Ferrara 5
2.2 Direttiva 2007/2/CE "INSPIRE" HeraGroup 7
2.3 Data Governance Act (DGA) FerraraTua 8
2.4 Data Act Consorzio di Benifica Pianura di Ferrara 9
2.5 Codice dellAmministrazione Digitale Regione Emilia-Romagnz 0
2.6 Regolamento sull Intelligenza Artificiale s &T;:‘;:i:emmmo 1‘1’
2.7 Regolamento di esecuzione (ue) 2023/138/ . .
2.8 Piattaforma Digitale Nazionale Dati 2 File transfer sicuro basata su TP u
N K N b) File transfer sicuro basato su HTTPS 11
Accordo er Ia 3.Gli attori del Dataspace “UUSAGE" ;s - B
5 . 3.2 Stakeholder
Cost |t uzione d el 3.3 Collaborazione e Sviluppo Servizi di download di dati vettoriali (DSV) 17
4, Regole di funzionamento del DSU Servizi di download di dati coverage (D5c) 18
c : 4.1 Obiettivi e Scopo Servizi di download di dati da sensori (DSs) 20
Data S pa ce ’ i L. A i 4. Allegato 1 - Classificazione servizi 23
. . . i aninteractionService) 23
“USAGE” d) Web service e API basati su standard aperti gmg.aﬁdu..wamg}mmtswm 23
La quarta modalita di interscambio dati prevista per il Data Space Ferrara & quella pil in ;ﬁmgﬂgmmm -
linea con le normative e le specifiche tecniche di livello nazionale, europeo e mondiale. | (thematicProcessingService) 2
orale (temporalProcessingService) 26
Questa sezione contiene i riferimenti tecnici riguardanti le interfacce software, i protocolli, fadatimetadztaprocessingservice) 26

ice)

le operazioni, ecc. richiesti a livello di server o client per visualizzare, accedere e
condividere i dati all'interno del Data Space urbano in oggetto.

| dettagli di questi riferimenti tecnici si basano su specifiche ben note definite da ISO, CEN,
OGC e altre organizzazioni di standardizzazione richiamate da direttive europee (per
esempio, la Direttiva 2007/2/CE "INSPIRE").
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IN: Thermal images from aerial flight

https://sit.comune.fe.it/allegati/mappe/usage/06 temperatura diurna superfici.html
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https://sit.comune.fe.it/allegati/mappe/usage/06_temperatura_diurna_superfici.html
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Thermal |mages from aerial flight

Temperatura notturna delle superﬁcx (volo aereo del 17/7/2023 ore 4:00) v

V@™

3 Y’ )\‘{M .~ o \
nghtly temperature of surfaces (Cloud Optlmlzed GeoTIFF)

R0 R : . WL A\ O 4R | (N A, ’ : -t - —
&-.‘“ ‘ N “) "‘ NN /N Ly (s TR N €1 “ ©OpenStreetMap contributors. Implemented by Deda 4kt



https://sit.comune.fe.it/allegati/mappe/usage/05_temperatura_notturna_delle_superfici_17_07_2023.html

Ao

OUT: Spatio-temporal analysis (2013-2023 — monthly)

https://sit.comune.fe.it/allegati/mappe/usage/07 isole di calore nel periodo 2013 2023.html

YT e MRS X M A S E S i ; iy P ET = 7
! * Isole di calore nel periodo 2013-. 2023 (valon medi nel mese di luglio) v I e | - [ ™ 7 SR SH ey / \
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L © OpenStreetMap contnbutors Implemented by Deda Next


https://sit.comune.fe.it/allegati/mappe/usage/07_isole_di_calore_nel_periodo_2013_2023.html
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Hyperspectral image (+360 bands, 100 cm)




Single tree canopy in public & private areas (DL + ML)
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https://sit.comune.fe.it/allegati/mappe/usage/03 stima chiome alberi e specie principali.html



https://sit.comune.fe.it/allegati/mappe/usage/03_stima_chiome_alberi_e_specie_principali.html
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Solar potential of buildings’ roofs

https://sit.comune.fe.it/allegati/mappe/usage/10 potenziale di irraggiamento solare edifici.html
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https://sit.comune.fe.it/allegati/mappe/usage/10_potenziale_di_irraggiamento_solare_edifici.html
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Citizen Science Ferrara

WWW.citizenscienceferrara.org

USAGE

Urban Data Space
for Green Deal

Citizen Science
FERRARA

Air temperature measurements
(urban heat islands)

Segnalazioni -

Francolino

Biodiversity census

With:

* Istituto tecnico ‘Copernico’
* Istituto agrario ‘Navarra’

* ITSTEC Ferrara

* Museo di Storia Naturale

* Fiumana APS

* Legambiente ER

* 4200 single citizens


https://www.citizenscienceferrara.org/
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Conclusion

+200 (geo)datasets
on
dati.comune.fe.it
via OGC standard
services/formats

(included Citizen
Science)



https://dati.comune.fe.it/
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Grazie | Thanks

piergiorgio.cipriano@dedagroup.it
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GLORIA CHINDAMO

Governance & Strategic Partnerships Advisor
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#VOGHERADIGITAL
Municipality of Voghera (since 2020)

Political role focused on the strategic
coordination of “Voghera Digital” and the
digital transition of the public administration.

Piedmont Region (2022)

Project management for the National Recovery
and Resilience Plan in complex environmental
procedures, innovation and digital transformation.

Lombardy Region (since 2023)

Coordination of PNRR projects focused on complex
environmental procedures and digital transformation.

Gloria
Governance & Strategic PartneFghiga Astyisor
CEO Myralia
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Best Digital Event Award 2021 With Renato Brunetta — Minister of Public Aministration
We Make Future For “Public Value: Public Administation doing well”
Festival of Digital and Social Innovation SDA Bocc i

P T E——

A€ ten thousand 00 - | i
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» @ Comune di Voghera
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Programma incontri di divulgazione digitale.

NUOVE COMPETENZE PER AZIENDE E ASSOCIAZIONI
Consapevolezza digitale.
Destinatari: Aziende, Associazioni, Startup, Innovatori.
Conoscenza digitale pregressa necessaria: Base

Lunedi 27 febbraio ore 14:00-15:30 - #1 Proposta di valore
Lunedi 06 marzo ore 14:00-15:30 - #2 Segmenti di clienti
Lunedi 13 marzo ore 14:00-15:30 - #3 Canali di distribuzione
Lunedi 20 marzo ore 14:00-15:30 - #4 Relazione con i clienti
Lunedi 27 marzo ore 14:00-15:30 - #5 Fonti di reddito
Lunedi 03 aprile ore 14:00-15:30 - #6 Strutture dei costi
Lunedi 17 aprile ore 14:00-15:30 - #7 Attivita chiave
Lunedi 08 maggio ore 14:00-15:30 - #8 Partner chiave
Lunedi 15 maggio ore 14:00-15:30 - #9 Risorse chiave

Gli incontri sono aperti a tutti.
Ingresso libero fino ad esaurimento posti.
www.comune.voghera.pv.it
www.vogheradigital.com

Hub Voghera Digital, presso Sala Zonca via Ugo Gola 1, Voghera (P'

(A

e o

[
#VOGHERADIGITAL

DIGITALE PER TUTTI

Per imparare le basi del digitale.
Destinatari: Incontri aperti a tutti.
Conoscenza: Nessuna

DIGITALE INCLUSIVO
Per conoscere i nuovi servizi del Comune.
Destinatari: Incontri aperti a tutti.

Programma incontri di divulgazione digitale. Conoscenza pregressa necessaria: Base

DIGITALE PER TUTTI

Per imparare le basi del digitale.
Destinatari: Incontri aperti a tutti.
Conoscenza: Nessuna

DIGITAL SOCIAL LAB

Laboratori di comunicazione social.
Destinatari: Studenti, Neet, Giovani.
Conoscenza pregressa necessaria: Base

Giovedi 23 febbraio ore 10:30-12:00
Tecnologie dell'informazione e della comunicazione, utilizzo di internet e delle
diverse funzionalita disponibili

Giovedi 02 marzo ore 10:30-12:00
Identita digitale e forme di comunicazione online: email, messaggi, social.

Mercoledi 08 marzo ore 15:00-16:30
Sicurezza online: Proteggersi da truffe e frodi gestendo in modo sicuro le
informazioni personali.

Giovedi 16 marzo ore 10:30-12:00 T—

NUOVE COMPETENZE

Consapevolezza digitale nelle attivita.
Destinatari: Aziende, Associazioni, Innovatori.
Conoscenza pregressa necessaria: Base

Digital courses for:

Utilizzo di programmi e arplicazioni: -~ - oy .
a cosa servono, come installarli e come gestirli. ﬁm? [} Clt I Ze n S
Gli incontri sono ° School

aperti a tutti.
Ingresso libero fino
ad esaurimento posti.

www.comune.voghera.pv.it
www.vogheradigital.com

* Local shops
* Business
* Stakeholder
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“Miglior evento digitale 2023": il premio a Voghera Digital nell'ambito
dell’Assemblea Nazionale di ANCI

Genova - Award: Rimini - Awards:
Best Digital Event 2023 — awarded to Techstars Startup — Voghera
Voghera Digital for the quality of its Digital as mentor of Pavia
digital literacy courses during the students who achieved 2nd, 3rd

ANCI National Assembly. place, and a special mention.
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Province of Pavia:
Meeting with the

municipalities of the
province to share

the replicable
Voghera Digital
model.

Meeting with
Department of
Public
Administration
to share the
replicable Voghera
Digital model.
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BIBLIO

TECA CIVICA

"pAOLO

#VOGHERADIGITAL

#VogheraDigital and
neighboring municipalities

#RivaDigital
#CodevillaDigital
#VarziDigital

In 2024, we opened

6 digital facilitation hubs in
Voghera,

1 in Rivanazzano Terme,

1 in Codevilla,

1in Varzi.
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Comune
i Voghera CoATE

Quinta Edizione

Festival 2°°

=

=

OV X
XXX i
Alatel
SENORES TELECOM ITAUA ~— TEMPIO SACRARIO
R— aurARMA s CAVALLERIA

WWW.COMUNE.VOGHERA.PV.IT - WWW.VOGHERADIGITAL.COM

DAL 10AL 12 OTTOBRE 2025

Festival Voghera Digital 2025

@ et ‘Con il Contributo e il Patrocinio di RYTS ) Conil lpemoc»-o @ Eoniart
2 Lombardia j - PAVIA VisitPavia ¢ ys7epSCC
e X qu — S, gy ) ¥ 4

Qumm [

DAL 17 AL 19 OTTOBRE 2025 08' ot

Saranno esposti
apparecchi

di interesse
storico e
culturale
provenienti da
appassionati

e collezionisti
Durante

la mostra

i visitatori
potranno
provare
l'utilizzo

di alcuni
telefoni

che hanno
fatto la storia. i

Sfide e opportunita
dei territori

DAL 17 AL 19 OTTOBRE 2025

VOGHERA DIGITAL ESCAPE ROOM:
ESCAIP ROOM - OLTREROOM
DAL 17 AL 19 OTTOBRE - SALA PAGANO

17 OTTOBRE ORE 18:00 - EX CASINO SOCIALE

MOSTRA STORICA: DELLA TELEFONIA,
DELLA RADIO E DELLA FOTOGRAFIA
DAL 10 AL 12 OTTOBRE - CIRCOLO IL RITROVO

10 OTTOBRE ORE 10:30 - INAUGURAZIONE MOSTRA

CONFERENZA: STORIA DELLA TELEFONIA
E DELLE TELECOMUNICAZIONI

10 OTTOBRE ORE 18:00 - CIRCOLO IL RITROVO
SPETTACOLO: RACCONTI DI CINEMA

ORNELLA MUTI con PINO MELFI QUARTET
11 OTTOBRE ORE 21:00 - TEATRO VALENTINO GARAVANI

SCENEGGIATURE - HORROR -

DOPPIAGGIO ITALIANO ON STAGE
19 OTTOBRE ORE 21:00 - CINEMA ARLECCHINO

\3\/; OLTRERDOM

WWW.VOGHERADIGITAL.COM

8 MECENATE

Radio
Seiziy GOl B

Con il Contributo e Il Patocinio di

DIBATTITO: Al ED ECONOMIE EMERGENTI.
GIOVANNI BOZZETTI - Pres. FIERA MILANO
INCONTRO NAZIONALE: IDEE E PROGETTI

DAI TERRITORI - RETE WE MAKE FUTURE
18 OTTOBRE ORE 14:30 - HUB VOGHERA DIGITAL

CINEMA: 13ma ediz. VOGHERA FILM FESTIVAL

CORTOMETRA(
18 OTTOBRE ORE 15-18-21:30 - CINEMA ARLECCHINO
LIVE PERFORMANCE: Al E MADE IN ITALY

e @hubitat

Seargh On

conil pe"ocm-o Con il Contribwto e il Patrocinio i

w Py region
. Lombardia

4
g j
- 2 PAVIA
g ot

09

Quinta Edizione
Festival «®

DOMA

DAL 24 AL 26 OTTOBRE 2025

VOGHERA DIGITAL YOUNG COMPETITION
GIOVANI CHE PROGETTANO IL DOMANI
24 OTTOBRE ORE 10:00 - AUDITORIUM BARATTA

Al E DIGITALE PER LA SCUOLA

] @ DSA: UNA SCUOLA DAVVERO INCLUSIVA
24 OTTOBRE ORE 21:00 - HUB VOGHERA DIGITAL

@ INTELLIGENZA ARTIFICIALE PER TUTTE LE ETA

LABORATORIO DI ALFABETIZZAZIONE DIGITALE
25 OTTOBRE ORE 10:30 - HUB VOGHERA DIGITAL

VOGHERA IXPIRA
QUANDO LO SGUARDO E RIVOLTO AL FUTURO

26 OTTOBRE ORE 20:30 - EX CASINO SOCIALE
EI 15, MASERATI CON SEZIONE BARATIA & MONDADORI ‘ TIACIANK

EDUCATION COpﬁotS L
VOIDLESS

(@ entip ¥ Ao

'OGHERADIGITAL.COM
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Voghera Digital is our way of engaging people in the
sustainable development of the territory.
Only through raising citizens’ awareness can we truly
address data and climate issues.

o“e
y PROGRAMMA FESTIVAL 2025 Eventi&Hub Valori&Call Press Q
#VOGHERADIGITAL

QOgni anno levento #VogheraDigital, accoglie attorno ad un grande tavolo virtuale, lamministrazione pubblica,

gli enti, le associazioni, le aziende, le scuole e tutti i cittadini, per stimolare il dibattito sui valori di uno sviluppo

sostenibile e condividere la visione di citta che vogliamo diventare.

@09
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Quinta Edizione

Festwal @

DAL 10 AL 12 OWQBRE2025

OGGl

DAL 17 AL 19'OTTOBRE 2025

- 2 B ots
; ¥ %‘VQGHERA DIGITAL ¢
2 ‘54VOGHERA DIGITAL (C

‘ Q?WERA DIGITAL '@
DAL 24 AL 26 OTTOBRE 2025 Tz

Con il contrubuto di:
Un viaggio nel tempo della tecnologia :

Fondazione
P(l una ?O(l([d Lh( sta Ldnlbld”d() LGH

Gruppod2a

SPONSOR APP UFFICIALE: MAIN MEDIA PARTNER

SSCC @iioesco... @tabvi EEFR o0 OLTRE
m VogheraNews MEDIA PARTNER

POP()I()
SEI Tll VOGHERA @ PNMB

WWW.COMUNE.VOGHERA.PV.IT - WWW.VOGHERADIGITAL.COM

(
{J
#VOGHERADIGITAL

www.vogheradigital.com

After this 2025 Festival
we will open
our Open Data Website

Gloria Chindamo

g.chindamo@gloriachindamo.it
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PART lI: The Essential Frameworks:
Standardisation and Digitalisation in Practice

Dr. Ed Loscos, President, Buidling Digital Twin Association (10 min)

Current European and International Standardisation perspectives and
requlations of the (near) future.

Dr. Francesca Noardo, Open Geospatial Consortium + EUnet4DBPs) (10 min)

An unblocking step towards digitalisation: Digital Building Permit and
digitalisation experiences.
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Future Standards on DTw in the
Built Environment

Eduard Loscos

BDTA President I D .
Research Manager at IDP — BUREAU VERITAS

Honorary Professor Teesside University
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What is the BDTA??
EU Non-profit created in
Antwerpen

VISION

To allow the coordination of a multicriteria efficient decision-taking across all AECOO
stakeholders by digitally duplicating EU building stock.

MISSION

Develop an Open & Trustworthy Technoeconomic Ecosystem to advance towards full implementation of Building Digital Twin
Environments across all the stakeholders and lifecycles of AECOO* Smart and Connected Real State and Infrastructure Assets, including
occupants, through professional development and community.

*Architecture, Engineering, Construction, Owner &
Operator

Z BDTA
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GUIDING PRINCIPLES

GP 1. OPEN GP 2. ETHICAL QP 3. RELIABLE _
Develop an Open Technology . s - Synchronize updated information of
Provide a Citizen Centered Vision to oy
Framework ready to evolve as a smart and connected buildings

community along the lifespan of JELEIIED FILES) Ele [ Slilies] towards an un-siloed complete
usage of the generated data

AECOO assets and cities information
GP 4. CIRCULARITY GP 5. CLIMATE GOALS GP 6. ECONOMIC VAL.UE
Allow seamless environmental Generate trustworthy baselines to

Optimize Energy Performance in
buildings by reducing gap
projections between lifecycles

assessment across lifecycles for a
circular management of building
environment

generate economical guarantees to
current and new business in
AECOO sector

Z BDTA
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A BUREAU VERITAS COMPANY

BDTA STRATEGIC AXIS
Community agreed developments in Processes, Skills and Tools!

METHODOLOGY: Definitions and New Roles

PUBLICATIONS: White Papers, Technology Insights, Standards

N W RS T

LY,
B Wi W W WY
IZATYNY

INTEGRATION
W W W W

ot bl 4

port el Bt
£

PHYSICAL
e .

S

OPEN TECHNOLOGY: Data governance tools and best practices

&
6% =

BDTw COMMUNITY: Events and Working groups

BUILDING DIGITAL TWIN ASOCIATION
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BDTA WORKING GROUPS

WG1. DEFINITIONS AND ROLES-> Standardization roadmap, trainings and certifications
WG2. DATA INTEROPERABILITY - Ontology Network Catalog development for Data Reference Architecture in BDTw
WG3. SIMULATION ACROSS LIFECYCLE - Simulation Model Tracking System (STMS) and SIMBots
WG4. ETHICAL AND PRIVACY METRICS - Trustworthiness assessment

WGS5. CIVIL INFRASTRUCTURES - Dedicated Use Cases & Vertical Aggregation

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES

Ambition: To generate a community based common set of definitions,
roles and their related procedures, to reach interoperable Building Digital

Twins Environments (Interrogative and Predictive Purpose).

A set of Building Digital Twin Definitions generated under the

SPHERE research were collected as an open White Paper in Q4 2019.

SPH=X=

SPHERE project has received funding from the European Union's H2020
programme under Grant Agreement No. 820805.

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES

Monutacturing
Oigital Twin

How to move digital twin environments

to the AECOO sector

EXHIBITS. NG INDUST

The DI deveiopment n the manutactuing Industry s underway s parlll and with
sty

systerms (GPS), 2 tarm first oonad in 2006 by elan Gikr from the US Natceal Solence
Fourxdation (Lan and Sshia 2017),

The conoast of

cortrotars, ach

(vizng ot . 2015,

T
‘cornechion, me res-tima irteracton, infegration of organisational managemen 200ss.
thay dtec
regrisrtation of the ascsal. Oybt-Phoyscad syatume kocus on competing
o

@ Sgaa eprenantation.

In contrast, Digital Twin's focus on a virtual representation
of a physical asset in relevant forms that can provide

for simulation on top of real-life data, and operational
management decision support (Tao et al. 2019). As such

2 CPS can be, but does not have to be, part of a Digital
Twin and when it does, it is typically referred to as being
instantiated through CPS twinning (Damjanovic & Behrendt
2019). DT's and CPS are thus emerging as two separate yet
linkable digital transformation R&D efforts.

2019 BDTA whitepaper

5. NEW DEFINITIONS
OF BUILDING DIGITAL
TWINS FOR AECOO
FROM THE SPHERE
PROJECT

Whilst the De:

purpose of all AECOO's stakehoiders, a change Is currently oc
. -t iy

uttimate

‘extended

AECOO sect Engineeri
Ownership AND Operation). This Gonnection across ife phases 3 the
ife Cycle ystems and

t00ls under development.

hove
Gavelopmant for the AECOD sector. farming the o0re o s Whia Papse. The defintions

T, and the deeper o mplement ¢, o
fanca03pe across stakeholdors n e ALGOO sector

The defritons develapment i wih e echeical cbjective of #ha SPHERE H2020 EU
pregect when =

A BUREAU VERITAS COMPANY

ara shgnad wih
O e o 6 the
armol
Digest s 22
A1 e e, anc el procech s desmicped £ SPHERE. o shored bakr
tredozape,

Digeat €U (nokudng
1 folowing 3 nant yuas.

PHYSICAL

Digital Twin definitions for
new buildings

A e,

T of

now Buidings to s & correren dutration s
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
2019 BDTA whitepaper

EXHIBITS.
EXHIBIT 8. S LINKING BIM TD

BIM bozes
Buitding
Digital Twin
Prototyse

Bullding

Digital Twin  (80TP)
Frototupe.

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES

First Steps 2022 - Creation of the Working Group 9 (Building
Digital Twins) under 442 Technical Committee

TC 442 BIM

Secretariat:

Information
WG 2
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WORKING
GROUP #1
CEN
Technical
Committee
442

(BIM)

BIM norms map 2020
(source UNE)

[BUREAU |
[ VERITAS |

A BUREAU VERITAS COMPANY

Proyecto CEN: Marco e
implementacion de CDE
conforme a 150 19650

Proyecto CEN: Intercambio
de datos abiertos
empleando una AP-CDE

CDE Mapa de proceso de la €

N, UNE-ENISO 29481-1
Metodologiay formato del Manual

de entrega de la informacion

N, UNE-ENISO 29481-2
Marco detrabajo para lainteraccion del

Manual de entrega de la informacion

de inf i
UNEENISO 21597-1

Especificacion del contenedor ICDD
para el intercambio de informacion
UNE-ENISO 21597-2
Semanticadinamica parael
intercambio de informacién basada

en contenedores de informacion

Clasificacion
B, UNEENISO 12006-2
Marco para el desarrol o de sistemas
de dlasificacion en BIM
EN IS0 12006-3:2016 (en revision)
é Modelo de informacién aplicable alos activos de

construccién para desarrollar dic cionarios, sistemas
de clasificaciény modelos de objetos o procesos

—
|

Gestion de la informacién en BIM

UNE-EN 150 19650-1
Conceptos y principios de la
gestion de la informacién en BIM
UNE-EN IS0 19650-2

Fase de entrega (delivery)

de losactivos

(servicio) de los activos

Proyecto prEN ISO 19650-4
Inter cambio de
informacié n en BIM

UNE-EN ISO 19650-5

Enfoque de seguridad de la
informacién en BIM

(R 5 [ [ [

UNE-EN IS0 19650-3 D, SO 15686-4
Fase de operacion é Planificacion de lavida

(il (de senvicio) en BIM

GIs

D 150/DTS 19166
Mapa conceptual de BIM a BIS (B2GM)

D 150/DTR 23262
Interoperabilidad GIS/BIM

R Nivel de informacidn necesario

PNE-EN 17412-1
Conceptosy principios para el

nivel de informacién necesario
prEN17412-2
Directrices, incluyendo plantillas y tablas, para
la aplicacion del nivel deinformacion necesario
prEN17412-3
S Esquemade datos para definir el nivel de
informacién necesario en aplicaciones de

software

Esquema y formato \

del modelo de datos

UNE-ENISO 16739-1:2020
Esquema IFC para el intercambio

Plantilias de datos y productos
UNE-EN1SO 23386
N, Metodologia para asegurar la
intero perabilidad delos diccionarios
de datos entre distintas
herramientas y aplicaciones

prEN 17632
Modelad oy vinculacién entre
ontologias semanticas para a
integracion de datos en activos
‘ constridos

UNE-EN ISO 23387
Estructura comdn para las plantillas
de datos

prEN17473
Plantillas dedatos aplicables a
% las especificaciones armornizadas

conforme al RPC

prEN17549-1

Estructur as bsicas para

intercambio de plantillasy
tablas de producto basadas
enlFC

iso/fois 22014 |
Librerias de objetos
i para construccion

Smart CE

CWA 17356
— Marcado CE digital en XML
(Smart CE marking)

UNE41316
Declaracién de prestaciones

de datos en construccién y
facility management

Gulas
10 12911 (en revision) \
Directrices paraaplicar
BIM

CEN/TR 17439
Directrices para aplicar |as partes 1
y 2 de la serie UNE-EN ISO 19650

Proyectos CEN:
Metodol ogiay marco Proyecto CEN: BIM
de interaccién para el eninfraestructuras
Manual de entrega
de lainformacién

Proyecto CEN: Directrices para la

% imp lementaci én del PEB y los EIRa
nivel europeo, con base en las partes

1y 2 de la serie UNE-ENISO 19650

Catdlogo electrénico

N, UNE-ENISO 16757-1
Estructuras de datos para catélogos

digitales de productos de construccion

D, UNE-ENISO 16757-2
E Modelado de la geometria para los
catslogos BIM

% digital basada en el CWA 17316,
con clarificaciones y directrices,

yestructura XML para la

informacién adicio nal

Informadén ambiental
1S0/DIS 22057

Formato para las Declaraciones
ambientales de producto en BIM

BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442 (BIM) Structure

AN [ | |D

Working group Title Scope
Provide advice to the TC 442 WG’s on matters and issues related to BIM
CEN/TC 442/WG 1 Terminology 'tl)'sr_rngnﬂ%gy and harmonization of language across the standards developed

Work in close cooperation with ISO/TC 59/SC 13/TF 01 Terminology

Develop and propose to TC442 when relevant, standards and guidelines to
CEN/TC 442/WG 2 Exchange information spemfy dgta structure for fantltles, geometry, and related properties as well as

classification for exchanging data models. The data model ensures exchange
of object-based information

Develop and propose to TC442 when relevant, standards and guidelines to
CEN/TC 442/WG 3 Information Delivery specify how to describe the required information supporting a given process.
Specification Develop and propose to TC442 when relevant, standards and guidelines for
Information Management using BIM

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442 (BIM) Structure

Working group Title Scope

'To develop and propose to TC442 when relevant, standards and guidelines to
enable all stakeholders to operate using common machine-readable language
by:

- Providing and improving:

0 methodologies to describe governance of dictionaries and their content;

0 methodologies to describe construction objects based on data template and
CEN/TC 442/WG 4 Support Dictionaries property dictionaries;

o0 methodologies to specify how to apply linked data and semantic web
technologies.

- Facilitating the WG4 standards implementation by providing guidelines for
stakeholders;

Investigating and facilitating the use of classification(s) systems by
stakeholders

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442 (BIM) Structure

Working group

Title

Scope

CEN/TC 442/WG 5

Chair's Advisory Group

The Chairperson's Advisory Group, “CAG”, is a permanent group created with
the aim to coordinate

and advise on generic issues across the CEN/TC 442 working groups. It
provides a repository for

information which is essential for the working groups during the drafting
stages of their standards.

The Chairperson's Advisory Group “CAG” does not develop standardization
deliverables or makes

formal decisions. The Advisory Group reports to CEN/TC 442.

The Secretariat of the Advisory Group shall be the Secretary of CEN/TC 442.
'The Convenor shall be the Chairperson of CEN/TC 442.

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442 (BIM) Structure

Working group Title Scope

Identify key stakeholders, investigate existing activities and formulate the
need for standardization related to the implementation of BIM for infrastructure
CEN/TC 442/WG 6 Infrastructure in Europe, not covered by existing standards and ongoing standards
development. Make recommendation on whether standards should be
developed and if so, how this should be done.

Investigate and propose collaborative framework between CEN/TC 442 and
other CEN and CENELEC TCs and standards committees with an interest in
CEN/TC 442/WG 7 Horizontal role BIM methodologies and processes,

To produce normative or informative documents to support the implementation
of the horizontal role.

Develop and propose to TC442 when relevant, standards and guidelines
CEN/TC 442/WG 8 Competence defining requirements of competence, knowledge and skills related to the
Information Management enabled by the Information Modelling.

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442 (BIM) Structure

Working group Title Scope

Standardization in the field of structured information for the digital twins
applied to the built environment, considering methodologies and formats to

Digital twins in built define, describe, exchange, monitor, record and securely handle digital twin’s

CEN/TC 442/WG 9 environment data and its related processes in relation with AECOQO
(Architecture, Engineering, Construction, Operation & Ownership).
Digital twins applied to other industries, such as aerospace, cars or machines,
are out of the scope of this proposal.
CEN/TC 442/WG 10 Strategy and planning

Z BDTA
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442 (BIM) Structure

Working group Title Scope

WG 11 had their first meeting November 8th 2024. The current work
BIM objects for construction item involves standardizing the use of BIM object in the built

works environment. The work is based on the Norwegian Standard NS 8360-
series that has been used in Norway since 2015

CEN/TC 442/WG 11

Digitalization of construction WG 12 had their first meeting 2024-10-29 in Brussels.
CEN/TC 442/WG 12 products performance Targets how to use CPR and Digital Product Passports DPP System
characteristics of construction Products.

Z BDTA
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Technical

Committee
442/WG9 WI > o
Case Studies Copaiols |
TR

Fecha ratificacién:

WI 00442049 CEN/TR cs:

18077:2024 Digital
twins in built

e n VI ro n m e nt - U S e Equivalencias internacionales:

cases (Published)

https://www.une.org/encuentra-tu-
norma/busca-tu-norma/norma?c=N0073780

CTN:

(INEN
:ﬁ“
BUREAU
[ VERITAS]

VERITAS
A BUREAU VERITAS COMPANY

UNE-CEN/TR 18077:2024 (Ratificada)

== Modelado de la informacion de construccion. Gemelos digitales aplicados al entorno
construido. Casos de uso (Ratificada por la Asociacion Espaniola de Normalizacion en
diciembre de 2024.)

£f= Building information modelling - Digital twins applied to the built environment -
Use cases (Endorsed by Asociacion Espanola de Normalizacion in December of 2024.)

1 1 Modélisation des informations de la construction - Jumeaux numériques appliqués
a l'environnement bati - Cas d'usage (Entérinée par I'Asociacion Espatiola de
Normalizacién en décembre 2024.)

2024-12-01
35.240.67 / Aplicaciones de las tecnologias de la informacién en la industria de la
edificacion y de la construccion

CTN 332 - Digitalizacion de la informacion para edificacion y obra civil

CEN/TR 18077:2024 (Idéntico)

Z BDTA
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WI 00442049 CEN/TR 18077:2024 Digital twins in built
environment - Use cases (Published)

# Name General info Main use Asset type Phase

1 D2EPC THESS Building Residential Energy Performance Building Residential Operation

2 D2EPC NICOSIA | Building School Energy Performance Building Tertiary Operation

3 PLANON DT Smart Climatized Asset/Space |Energy Performance, Building Tertiary Operation

Management Control, Events, Space

Management

4 SAMBA Building Office, Coworking Operation Building Tertiary Operation

5 H2 ELECTRO DT For Technical Marketing Marketing Others (Machinery) Production (Offsite

Construction)

6 BRIDGE WEBGL |Bridge INFRA Maintenance, Civil Infrastructure (Linear) |Operation
MARKETING

8 CRANE Building Crane Planning Construction |Others (Machinery) Operation
Operations

9 KUBIK Building Test Lab Building Industrial Design

10 |BRIDGE ZUBIOTE | Bridge INFRA TEST BRIDGE Civil Infrastructure (Linear) | Design

13 |BIM2TWIN Digital Twin Of Construction |Construction Building Tertiary Execution (Onsite

Execution Management Construction)

14 |ENERGY_TWIN Building Office Commissioning, Building Tertiary Commissioning
Operation

15 |BRIDGE BASt Bridge Rail/Road Infra Operation, Civil Infrastructure (Linear) |Operation
Maintenance

16 |ROAD TU Road Infra Operation Civil Infrastructure (Linear) | Operation

20 |SNCF Rail Infra KNOWLEDGE Civil Infrastructure (Linear) |Operation
OPTIMISATION

21 |ZADAR Airport Infra Maintenance Civil Infrastructure Operation

(Punctual)
22 |AVILES PORT Port Infra Operation, logistics Civil Infrastructure Operation
(Punctual)

Z BDTA
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WI 00442049 CEN/TR 18077:2024 Digital twins in built
environment - Use cases (Published)

Name General info Main use Asset type Phase
23 SETEC-StMALO |PortInfra Heritage Civil Infrastructure Reconstruction/pr
(Punctual) eservation
25 |ETSICCP Building School Operation Building Tertiary Operation
26 |IRRIGATION Smart Irrigation Management |Operation Utility network Operation
27 | LLOBREGAT BUILDING (Council) Operation Building Tertiary Operation
28 | HIDROPOWER Powerplant Rabenstein Maintenance, Energy Infrastructure Operation
(AUSTRIA) optimization,
simulation and VR
29 | NUCLEAR_DECO | (Confidential) Optimization, Building Industrial Dismantling
MM Simulation, Training
30 | ST_ETIENNE Building School Optimization, Building Tertiary Operation
(see note 1) simulation, operation
31 | ECOLE Building School BIM model, CMMS and | Building Tertiary Operation
CENTRALE BMS DATA.
32 | LILLE Building Public Facilities ticketing Building Tertiary Operation
system interface
33 | TNO SPHERE Building Residential Energy management Building Residential Operation
34 |VTT SPHERE Abloy factory Energy optimization Building Tertiary Operation
35 |EGIS Gironde Estuary, Grand Port Operation and Civil Infrastructure Operation
Maritime de Bordeaux maintenance (Punctual)
Note 1: Approval pending by AFNOR

BDTA
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CEN/TC 442/WG 9

1 Use case: DIGITAL TWIN FOR SEA PORTS (SMART AND CONNECTED)
L1General information

Typoloyy: Critical trasapart infratructun

s dmd Barcelons Port Autbosties

Leca

Avil « Authority

Asset owe

Building Digital Twin (BDT)

Serge Velisguex Cocrva

1.2Main use of the DT
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2023: 1st NWI

Example of Case Study

DTWIN Puerto de Avilés
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WI 00442049 CEN/TR 18077:2024 Digital twins in built
environment - Use cases (Published)

USE CASE MAIN USE # SECONDARY USE # .
1 | Optimization Design 16 All the case studies have
2 Optimization Construction 8,13 H
3 Optimization Commissioning 14 been grouped fO”OWIng
4 | Optimization Operation (Energy Performance) | 1,2,14,30,33,34 | 3,4,27,31 similar characteristics to
5 Optimization Operation (Space and 3,22,25,27,32 4,20,30,31 .
Administrative Management) extract I’epresentatlve
6 Optimization Operation (Logistics) 35 20,22 H H
7 Optimization Operation (Heritage) 23 QUIdellneS Of the examples
8 | Optimization Maintenance 15,16,20,21,28,31 | 6,22,25,27 received, with dedicated
9 Optimization Dismantling 29 16 . .
10 | safety 4 29 focus on extracting potential
11 | Training 4,28,29
12 | Marketing 5,6 use cases.
13 | Test Lab 9,10
14 | Others 26 34,35

Z BDTA
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WI 00442055 prEN 18162 Building information modelling
- Digital twins applied to the built environment — Concept
and definitions (Enquiry open 2025-02-06)

BDTQ

e BUILDING DIGITAL TWIN ASSOCIATION - '_ :

Documents to consider

CEN TC442/WG?9: 8th Meeting (On-line)

New Working Item proposal

20t October 2023
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SUSTAINABLE A BUREAU VERITAS COMPANY
PLACES 2025

WI 00442055 prEN 18162 Building information modelling
- Digital twins applied to the built environment — Concept
and definitions (Enquiry open 2025-02-06)

SPHERE/BDTA White Paper 1 (2019)
BuildingSmart Position Paper (2020)
Digital Twin Construction paper (2020)
ISO 23247-1-2021 (2021)

ISO 30373

Documents to consider

Z BDTA
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Documents to consider

Enabling an Ecosystem
of Digital Twins

A building International
Positioning Paper

How to unlock economic, social,
environmental and business value for the
built asset industry

¢ mBEE
SPHERE/BDTA White Paper 1 (2019)

BuildingSmart Position Paper (2020 &2023

update)

Digital Twin Construction paper (2020)

ISO 23247-1-2021 (2021)

ISO 30373

Z BDTA
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Documents to consider "

Digital Twin Construction

© 2020 VC Lab Technion, LORC and CDBB Cambridge, Aalto

|
|
|
|
Pl
(as-designed)
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{as-planned)
=
\Er"\ //'
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a3 under PSi

o construc- (as-built)

& tion /

g Construc- PSI

W 2

=] tion (as-

a process / performed)
Physical Virtual

LU | |D
SPHERE/BDTA White Paper 1 (2019)
BuildingSmart Position Paper (2020 &2023 update)
Digital Twin Construction paper (2020)
ISO 23247-1-2021 (2021)
1ISO 30373

Digital Twin Construction
@ 2020 VC Lab Technion, LORC and CDBB Cambridge, Aalfo

Digital Twin Construction

Rafael Sacks, Technion NT
foannis Brilakis, University of Cambridge
Ergo Fikas, Aalfo University
Sally Xie, University of Cambridge
Mark Girolami, University of Cambndge

Figure 5. Information aspects of the domain within the three-dimensional space defined by the digital - physical, the
product — process and the ex-ante and ex-post dimensions.

Z BDTA

BUILDING DIGITAL TWIN ASOCIATION



AN

SUSTAINABLE
PLACES 2025

g
:ﬁn
uuuuuu

A BUREAU VERITAS COMPANY

Documents to consider = SPHERE/BDTA White Paper 1 (2019)

150232471 |

Principles

{rancept, limitations and baundaries, requirements)
considered by
IS0 23247-2 l

Reference models
[domain-based and entity-based]

described by

» BuildingSmart Position Paper (2020 &2023 update)
» Digital Twin Construction paper (2020)

= SO 23247-1-2021 (2021)

= |SO 30373

Framework views

IS0 23247-2 l

Functional view
{fisnetionas) entities of refierence madel)

1502 23247-3

[nformation view
[information arrilutes)

IS6) 2324 7-4
Networking view

{informuation exchange ond protocols)

Figure 1 —
IS0 23247 series structure

Automation systems and integration — Digital
twin framework for manufacturing

Part 1: Overview and general principles
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» BuildingSmart Position Paper (2020 &2023 update)
— » Digital Twin Construction paper (2020)
126 = 1SO 23247-1-2021 (2021)

INTERNATIONAL = IS0 30373 (2023)

STANDARD

3.1.1

digital twin

DTw

digital representation (3.1.8) of a target entity (3.1.3) with data connections that enable
convergence between the physical and digital states at an appropriate rate of synchronization

Note 1 to entry: Digital twin has some or all of the capabilities of connection, integration, analysis, simulation,
visualization, optimization, collaboration, etc.

Note 2 to entry: Digital twin can provide an integrated view throughout the life cycle of the target entity.
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CEN/TC 442/WG 9
Date: 2024-11

prEN XXXXX:2024

WI 00442055 prEN 18162 Building
information modelling - Digital twins
applied to the built environment —

CO nce pt an d d efl n Itl ons (Enqu”y Open Building information modelling — Digital twins applied to tpe_ t.)uilt
2025- 02-06) environment — Concept and definitions

CCMC will prepare and attach the official title page.
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Contents Page

European foreword

WI 00442055 prEN 18162 Building | mumoduction
information modelling - Digital twins | 1 scope
applied to the built environment — Normative references
Concept and definitions (Enquiry oper scronyms
2025-02-06) S Taxonomy

51  Asset digital twin (ADTw) stages and types
511 General
512 ADTw Prototype (ADTwWP)
5.1.3 ADTw Instance or ADTw (ADTwI or ADTw)
514 ADTw Aggregate (ADTwA)
5.1.5 Additional aspects: existing assets in the built environment
52  Process digital twin (PDTw) in the built environment

Terms and definitions

[ T

(=D Y =N = RN = i« « T = = I = = R o R e, ) N

(=

(=
et

6 DTw Stakeholders in the built environment

(=
(=]

Bibliography
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WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442/WG9 Liaisons

ISO/IEC JTC 1/SC #1
Manufacturing sector has strongly embraced the concept in their

industry 4.0 approach, reaching the first ISO in the matter

manufacturing sector has strongly embraced
the concept in their industry 4.0 approach,
reaching the first ISO in the matter > ISO
23247

Abstract

This document provides an overview and general principles of a digital twin
framework for manufacturing including:

— terms and definitions;

— requirements of the digital twin framework for manufacturing.

General information

Status : (¥) Published Publication date : 2021-10
Edition : 1 Number of pages : 12
Technical Committee : ISO/TC 184/SC 4 Industrial data

ICS : 25.040.40 Industrial process measurement and control | 35.240.50 IT
applications in industry

Z BDTA

BUILDING DIGITAL TWIN ASOCIATION



AN 9 me

SUSTAINABLE A BUREAU VERITAS COMPANY
PLACES 2025

WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442/WG9 Liaisons

ISO/IEC AWI 30188

Currently working on a o ) )
Reference Architecture Digital Twin — Reference architecture
> ISO/IEC 30188
Digital twin RA E\N
)y )EC’" Under development
PRO

Drafting has started.
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VERITAS

WORKING GROUP #1: BDTE DEFINITIONS & ROLES
Technical Committee 442/WG9 Liaisons

Currently working on a
Reference Architecture
9

SC41/AG31 report
Guidance on the
integration of loT and
digital twin in data
spaces

This document provides guidance on the integration of loT systems and digital twins in data spaces.
PWI JTC1-5C41-17

GENERAL INFORMATION

Status: {.: Under development
Publication date :

Working Groups :

Category: Citiverse

SDO:
ISO

Latest published version :

A BUREAU VERITAS COMPANY

https:/fiwww.iec.ch/dyn/wwwi/f?p=103:38:9406018951756:::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:20486,23,118815
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WORKING GROUP #2: OPEN TECHNOLOGY FRAMEWORK

Ambition: Generate an Open Technology Framework which will allow an
improved interoperability across Building Digital Twins.

The technology backed by BDTA will follow our guiding principles to advance
towards the proposed Vision and Mission.

0GC

Making location count

Whenever possible, developments will consider external Open Standards.

S W3C
Open knowledge generated in parallel EU projects welcomed!!! BIM v

450047 32, ROTTERLALL THE NETHERLANDS

AU | 9B OuildingSMART
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WORKING GROUP #2: OPEN TECHNOLOGY FRAMEWORK

10/2021 - Kick off meeting as

Coorganised Event with ECTP
citlU18 mliyNel 2021

11-15 October 2021
LUXEMBOURG

https://www.cibw78-ldac-2021.lu/programme/side-events/

Thursday, 14 October 2021 - Workshop Linking EU H2020 projects on digitization in th

ndustry:

Linked Data and ontologies for BIM and Building Digital

Date: Thursday, 14 October 2021

Room: José Ensch

Chaired by Mathias Bonduel, Neanex Techno

o

struction and maintenance

n at least five finalizing European H2020 research projects** focusing on digitization in the building industry, Linked Data technologies are

actively applied to tackle well-known interoperability challenges in the sector. Natur:
deliverables (ontologies, data modelling patierns consiraints, processes, tools, et

his resulted in the creation of a series of technical
with both similarities and differences between the difierent

ongoing projects. During the workshop, each of the five projects will share their fechnical insights on the subject through short technical
presentations. The audience might expect to get a view on the reasons for applying Linked Data, the progress made during the project and

the lessons learned. Atthe end of the presentations a roundtable d

sion will be held between the different projects to discuss how the

Linked Data related outcomes of the different projects can support each other and persist through the BDTA after the independent projecis

have ended

** H2020 research projects involved in the workshop:

SPHERE.
BIMAEEB:
BIM-SPEED:
BIMAREN
BIMERR:

Blm
(|

Al

2 -
%
BIMA4EEB

k.

./ dhBIMERR
SPH=RE=E
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BUILDING DIGITAL TWIN AS
A KEY CORNERSTONE TO
ENABLE INTEROPERABILITY
ACROSS THE BUILDING LIFE
CYCLE

PUBLICATIONS 2022

Technical Insight #2
(published in May 2022)
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PUBLICATIONS 2022

White Paper #3

Ontology Network for BTDEs

In collaboration with 5 sister projects!!!

=] MmTWIH 25 BIMERR %% BIM4EEB “'BlMprove

.........

COGITO &
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WORKING GROUP #2: OPEN TECHNOLOGY FRAMEWORK

ABOUT SPHERE 3 3.2. REAL ESTATE
ABSTRACT 4 The RealEstateCore [REC) ontology
KEYWORDS S 3.3 METHODOLDGIES
1. INTRODUCTION 8
Towards a unified reference architecture in AECOU industry 4. USE CASES 38
The (semantic) interoperability issue NIRAS, HVAC deep checking
Building digital twin as a key cornerstone to enable interoperability across the building BIMprove, safety-critical situation detection
life cycle IDP digital twin platform
Future direction: towards a unified reference architecture for building life cycle BIMA4EEB
management . )
NEXTSPACE, a visual ontologies management tool
Alignment and interoperability
COGITO
NEANEX material passports and portal
2. SEMANTIC WEB TECHNOLOGIES 1" .
Sir Tim Berners-Lee, saomeone who changed the Warld 5. CONCLUSIONS. WHERE TO GO 54
The World Wide Web: A very short personal history o
The onto global map for building. DICO (0.3) and DICon (0.5) ontology
The Semantic Web
Normalization and standards, CEN442 WG4
Brief averview of Internet and Semantic Web ontologies
Semantic Web and construction
) _ : 6. APPENDIX: SOFTWARE TOOLS 59
Semantic Web as checking platform
Partial information and forgetting data 7 ACRONYMS 60
3. ONTOLOGIES REVIEW 16
The Basic Formal Ontology, BFO
3.1 BUILDING
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The class bot:Interface is used to describe the relationship between some specific zones and
elements in detail. The concept of bot:Interface is useful in different situations:

a) the heat transmission area of the surface between a space and an adjacent wall can be
used to determine the heat loss from that space through this wall;

b) the isation of the ir ion a pipe and a wall can be used to specify
where to apply fire sealing;

c) the type of access between two zones can be used to specify access restrictions for use
in door navigation.

owlObiectProperty] Spic B 7 nstances

Figure 16: Interfaces between two zones and a wall. Inter faces can be used to qualify (i.e., attach additional
information to topological relationships between zones, elements, or zones and elements.

Geometry and properties are outside the scope of BOT but there are ways to integrate them
as well.

BOT is designed to function as a central element in the interdisciplinary communication. In
addition, it aims at being the key entry point to connect the construction sector to adjacent
domains.

Digital C: ion Ontologies, DiCon*

Digital Construction Ontologies (DiGon) were developed in the BIMAEEB based on the earlier
ontology work carried out in the DiCtion project in Finland. DiCon is composed of a set of
interrelated ontology modules that aim to capture the different aspects of construction and
renovation projects. Since there are significant standardized data models and other ontology
work in this domain — as reported in this white paper - the objectives of DiCon have been to
link to and integrate with these other models.

Established ontologies

A
HIREETE

i mooets

e SO

negories

legatecms
frgriation|
netwerts

Imocet

Jama

buidingobjects,  information | multi-model fungamental
geometry managerent| intormation top-evel
L properties lprx\-m exchange. ‘categories
150 16739 150 19650 15021597 1S0/IEC 21838
e Bi-based IM IcoD 870

Relevant standards

Figure 17: Relationships of DiCon with relevant standards and established ontologies

Figure 17 shows the relationship of DiCon ontologies with the relevant standards and established
ontologies related to construction domain. As technical solutions for integration the DiCon uses
the following:

« A top-level ontology for the uniform categorization of concepts in the different
modules of DiCon.

« Alignment modules that establish the correspondences of DiCon terms with the
terms of other ontologies. All the references to external concepts are placed in
the alignment modules (except for instance vocabularies).

As shown in Figure 17, the standards considered most relevant for DiCon are:

e 1SO 16739 Industry Foundation Classes (IFC): The universally supported BIM
standard, according to which BIM models are used in BIM4EEB and DiCon.

e ISO 19650 BIM-based information management: A process standard whose
relevant terminology is formalized in the DiCon.

e 1SO 21597 Information Container for Linked Document Delivery (ICDD): A
standard for the exchange of packages of interrelated documents or models.

« ISO/IEC 21838 Basic Formal Ontology (BFO): A standard top-level ontology
used in DiCon.

DiCon is organized into several modules, shown in Figure 18 as blue boxes, where the
arrows between the blue boxes represent the import relations (owl:imports) between
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First Roadmap
agreed in BDTIC4
during the

7t Workshop of the

WG2

A BUREAU VERITAS COMPANY

BDTIC

BDTA as
‘ facilitator
Align Values and
2025 Principles for Ontology
\ ‘ Networks
Add toolkit and guidelines
‘@ 2024 to BDTA Catalogue
\’ @ Provide Digital Twin
Ontologies in a BDTA
‘ k Catalogue

BDTA as initiator
P’
2z BDTA

4 E H BLli.lBlNG DIGITAL Ilfl.[l_‘l

BDTA Roadmap #BDTIC

Z ]
VRN

2026+

BUILDING DICITAL TWIN ASSOCIATION
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WORKING GROUP #2: ONTOLOGY NETWORK CATALOGUE
Chronology:

04/2024 > WG2 Meeting during BDTIC4: Ontology Network Catalog
Proposed by the experts

07/2024 - BDTA Internal Project generated by SEMMTECH and accepted by
the board

02/2025 - First publication of the BDTA’s OntNetCatalog

Expected 04/2025 - End of Phase | OIB\ILQI;_C?t(?I-ITIE_S
for Building Digital Twins
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WORKING GROUP #2: ONTOLOGY NETWORK CATALOGUE
Driving the future of BDT : The launch of this platform reinforces BDTA’s mission
to lead open advancements in the Building Digital Twin domain.

Ontology Catalogue

The BDTA Ontology Catalogue platform aims to ensure building digital twin ontologies can be shared, explored, accessed
and used. This catalogue serves as a central hub for discovering ontologies relevant to the building digital twin domain,
helping to improve collaboration, reuse and exchange of knowledge across the domain and industry. See the About page

for more information. ONTOLOGIES

for Building Digital Twins
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SOSTANGERE
ONTOLOGIES Home  Ontologies t Contact

WO R KI N G G R O U P or Building Digitol Twins

#2: Ontologies
OntOIogy . . Search:
Network

Name Website Description License Domain Release date
C ata I o g AEC3PO: Architecture, AEC3PO0 is designed to model
Engineering, Constructi li d jtti
g : g, Cons ru ion A compl |ancg and permi mgr . 19/12/2023
Compliance Checking and processes in the construction
| Permitting Ontology industry, on ...

The Building Product Ontology
defines concepts to describe

BPO: Building Product Ontology IZ' e . . . CCBY 4.0 13/01/2025
(building) products in a schematic

way...

Brick is an open-source effort to

Brick Ontolo, I'_.’ stendardize semantic BSD 13/01/2025
o descriptions of the physical,
- logical and ...
The B\{l\dlnngVopo\ugy Ontology WaC Community
- - (BOT) is a minimal ontology for ) .
Building Topology Ontology = " ) Contributor License 13/01/2025
describing the core topological
.. o Agreement (CLA)

Digital Construction Ontology -
semantic interoperability between ~ CC BY 4.0 01/07/2022

systems in the construction and...

BUILDING DIGITAL TWIN ASOCIATION
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WORKING GROUP #2: ONTOLOGY NETWORK
CATALOGUE

In 2025: End of PHASE |I...

Ontologies Catalogue i

* A comprehensive directory of Ontologies in the BDT domain
* Facilitate easy search of Ontologies in the BDT domain E "
* Enable users to understand the scope, purpose and structure of

available ontologies

Z BDTA
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WORKING GROUP #2: ONTOLOGY NETWORK
CATALOGUE

... and start of PHASE Il

Toolkit and guidelines Eﬁm
» Ontology adoption and interaction supported for various

applications and projects

» Improved collaboration among software providers, ontology E d
developers and users
« Basic training and guidelines available for users

Z BDTA
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PHASE | — 2025 - Final Steps -
Screen and include ontologies related to three key E E

conclusions

. UNE-CEN/TR 18077:2024 .
= Modelado de la informacién de construccidn. Gemelos digitales aplicados al
entorno construido. Casos de uso (Ratificada por la Asociacion Espafiola de
Normalizacion en diciembre de 2024.) "

& Building information modelling - Digital twins applied to the built environment -
Normalizacién Use cases (Endorsed by Asociacion Espafiola de Normalizacién in December of

» 2024.)
Espaiiola

1 1 Modélisation des informations de la construction - Jumeaux numériques
appligués a I'environnement bati - Cas d'usage (Entérinée par |'Asociacion Espafiola
de Normalizacién en décembre 2024.)
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I Design Optimization

PH ASE | — 20 2 5 — Fl nal Ste pS II Construction Optimization

11 Commissioning Optimization

Screen and include ontologies related
to three key Use Cases extracted from

CEN TR18077:2024 conclusions

IV Operation Optimization (Energy Performance)

\Y Operation Optimization (Space and Administrative Management)

VI Operation Optimization (Logistics)

VII | Operation Optimization (Waste Management) Elﬁ_ﬁl

1- Building Digital Twin Operation & VIII | Maintenance Optimization
Maintenance (O&M) Optimisation O

Use cases IV, V, VI, VIl and VIII
Z BDTA
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WORKING GROUP #2:
ONTOLOGY NETWORK
CATALOGUE

I Design Optimization

PH ASE | — 20 2 5 — Fl nal Ste ps II Construction Optimization

11 Commissioning Optimization

Screen and include ontologies related
to three key Use Cases extracted from

CEN TR18077:2024 conclusions

IV Operation Optimization (Energy Performance)

\Y Operation Optimization (Space and Administrative Management)

VI Operation Optimization (Logistics)

VII | Operation Optimization (Waste Management) Elﬁ_ﬁl

2 - Building Digital Twin Prototype VIl | Maintenance Optimization
Optimisation =]

Use cases |, Il, IlI, IV, and VI
Z BDTA
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WORKING GROUP #2:
ONTOLOGY NETWORK
CATALOGUE

I Design Optimization

PH ASE | — 2025 — Final Steps II Construction Optimization

11 Commissioning Optimization

Screen and include ontologies related
to three key Use Cases extracted from

CEN TR18077:2024 conclusions

IV Operation Optimization (Energy Performance)

\Y Operation Optimization (Space and Administrative Management)

VI Operation Optimization (Logistics)

VII | Operation Optimization (Waste Management) Elﬁ_ﬁl

3 - Digital Building Permits VIII | Maintenance Optimization
Use cases |, 11, Il
0, ook
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BDTA — DTC Workshop
Critical Civil
Infrastructures

Railway, Roads

Ports, Airports ) . . AN
Water & Energy utilities " = : ' 8 2N
digital twin- | SMARICITY

CONSORTIUM
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An unblocking step towards digitalisation:
Digital Building Permit and digitalisation experiences.
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Project Manager, OGC
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Digital Building Permit

Digital Building Permit implies the
transition from analogue document-
based documents to digital
processes bade on data (Building
Information Models, 3D city
models).

OPERABILITY AUTOMATION
A : A
FLEXIBLE
-

v

DIGITAL BUILDING PERMIT

DIGITAL BUILDING PERMIT

80% more efficient process:

50% faster
Higher value of human work
Fair tax changes
Transparency and
predictability

&)
:€1‘
.

Higher quality of the checking:

Accuracy and objectiveness
New advanced analysis

Digitally-led process:

®® .
Management from remote (less CO2)
Paper and resources saving

5
More efficient use of
E r construction-generated data

ANALOGUE BUILDING PERMIT

https://chekdbp.e

e

WWW.0gC.0
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Open

The EUnet4DBP - European network for Digital Building Permit Qﬁ Geospatial

Consortium

Digital Building Permit challenges

Need for intersectoral collaboration
Need for multidisciplinary collaboration
High diversity

Need for interoperability and
standardisation

WWW.0gC.0
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Consortium

The EUnet4DBP - European network for Digital Building Permit Qg Gospatic

Start 2020

- g | . | EUnet4DBP
Mission - To accelerate the digital transformation of the building permit process.

Vision - Development of flexible, scalable and re-usable digital and (semi-) automated building permit tools
and methods in a common effort and under the umbrella of an open science framework, by sharing experiences
and building-up knowledge.

Process Rules and requirements Technology

Including human practices and bureaucratical As formulation of criteria and guidelines to be Regarding any aspect related and allowing the
workflows to be taken into account and likely followed for the successful achievement of the successful implementation of the previous ones.
changed to adopt the new digital approach. objectives in all the steps and aspects of the use

case, including rule interpretation and model
preparation.

Goal 1 Goal 2 Goal 3

Support the building permit process in becoming Support to rule interpretation and information Support the wide adoption

more efficient and automated. requirements in becoming as simple and of interoperable technologies based on open
as machine readable as possible in order to standards.
guarantee a certain level of automation.

WWW.0gC.0
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The EUnet4DBP - Eu

Geospctlal
Consortium

ropean network for Digital Building Permit

Ny

EUnet4DBP —the network 2025

> 80
institutions
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The EUnet4DBP European network for Digital Building Permit

Geospctlal
Consortium
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EUnet4DBP activities —
Quarterly meetings
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cUnet4DbBP

IVILIES —

EUnet4dDBP act

The EUnet4DBP - European network for Digital Building Permit &, open

3 YouTube

Geospatial
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P The building permit process s a crucial aspect of
Bulding permit compliance f buildings with local regulations. A signif
Ty fficiency would be broughi from digialization, ther
Tty rpmnten Fweven o s igh mary level, s e
s strucnresd way, by considering the scvers] subsyseem

oeganizational, technological. procedural. Therefore,
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Interpretation in a comman Framework. Different met

study, including & combénatien of committee approach

use case. The obtained high-level taxanomy of buid

peovements in the bullding permit dighalization and

1. intraduction the AEC domain, th
goal. As the permi

Building permitting plays an important role in the construction in-  sectors, including

dustry. It constitutes the act of authority af the local admipistration  the challenge of &

based on the applcaton of the messurc aid down by law relaing 1@ cpment of tooks f
siting, design of
the safety, snsumbdluy P compliance of buildings with the local  vital [5). To suppos
regulations. domain, o basis o

Current building permit systems, still mosly based on analogue  only the technolog

documents and processes, have limitations that hinder their efficiency

and transparency [1]. Diitalization, which includes using digital data

as Input and output and digial tools to support or automate checking,
the potential 10 address

technological infra
tion on diffcrent e

As part of a stud
Eurapean Netwark|

the process (2.7]. Despite the pot dntaset was callerte

Comparative study on bundlng permlt processes in Europe
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The CHEK +EUnet4DBP Maturity Model s a validated assessment framework designed to measure and guide the digital
ransformation of building permit processes in public authorities. Structured across four dimensions, Process, Organisation,
Technology, and Information, the model covers 37 key maturity areas (KMAS), each with granular levels of maturiy, 1o help
municipalities assess their current status.
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() administrative law
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() EU directive
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) Staff management
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) Inspection
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{0 submission

(O Building design data
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{O) Communication system
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() Data inspection support
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{0 Data Validatar

(O Electronic signature
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Digital Building Permit conference 2025

02-04 December 2025 - Vienna, Austria

Overview

Digitalisation of building permits was detected as the critical knot to be solved, in order to pave the way towards massive
digitalisation in the construction industry, and to enable the potential of automation and optimisation in the management of building
and city data.
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To-be process map for digital building permit process as developed within the HORIZON EUROPE project ‘Change toolkit
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Itis described in the CHEK project deliverable D1.1

This project has received funding from the European Union's Horizon Europe programme under Grant Agreement

No.101058559

The file is provided in

- SVG format, open vector editable format;

- Visio format, proprietary but editable format;
- PDF format

Preview

Publication date:
March 31, 2023

poI:

Keyword(s):
ki o | gt rema | ot
EESINEET

Grants:
i
« CHEK - Change toolkit for digital building
permit (101058559)
License (for files):

[Z Creative Commons Attribution 4.0 Interational

Versions
Version 1.0 Mar 31, 2023
10.5281/zenodo. 7789036
www.0gc.o

e



CHEK - Change toolkit for Digital Building Permit o

Objective 1: To develop and demonstrate novel DBP processes

MATURITY MODEL STRUCTURE | KEY MATURITY

MM CATEGORIES

¥

1. PROCESS

2. ORGANISATION

3. TECHNOLOGY

4. INFORMATION

|

|

MM CAPABILITY SETS

¥

1.1 Process and Methods

—

1.2 Regulatory

1.3 Procedure

—
—

2.4 Readiness for changes

2.5 Organization structure of units

_ 2.6 Sacial aspect

pa—t

3.7 Technology for data management

3.8 Technology for data analysis
_ 3.9 Interoperability and open format

4.10 Data standardisation and quality

4.11 Data and information

4.12 Codes and regulation

—
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Consortium
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[~ 1.1.1 Understanding of the process and mapping of steps

1.1.2 Stakeholders are aware of the process steps and required information they must provide
1.2.3 Benchmarks and key performance indicators

1.2 4 Standardised process

1.2.5 Data templates, use of common data formats, and documentation requirements

1.3.6 Timelines and response time

1.3.7 Accessibility of stakeholders

CHEK Maturity Model

L 1.3.8 Transparency

2 4 9 Data technology awareness

2.4 10 Internal staff

2.4.11 Higher management

2.4 12 Infrastructure

2.4 13 Legislative system

2 .5.14 Strateqgic objectives for data driven process implementation
2.5.16 Training, preparation and support

2.6.17 Overall knowledge of technicians

2.5.15 Dedicated personnel

L 2.6.18 Stakeholders processes

3.7.19 Data management environment and network platform
3.7 20 Data storage/ repository

3.7.21 Submission system and Eletronic signature

3.7 22 Communication system
3.8.23 Data inspection and visualisat
3.8.24 Data validation for building ang
3.8.25 Content analyser and Regulati
3.9.26 Interoperability component

Published July 12, 2023 | Version v2

L 3.9:27 BIM to GIS data interoperabilit

4 10.28 Data standards and guideline
4.10.29 Data quality control

4.10.30 Data Richness and informatic
4 11 .31 Building/intervention design ¢
41132 City context data
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This project has received funding from the European Union's Horizon Europe program under Grant Agreement No, 101058559,

The main goal of the CHEK Digital Building Permit Maturity Model (COBPAMMY is to thorit d othe
assess their maturity in implemanting a digital buikding permit process. Tha CDBPMM defines a fully implemented and optimised
algial permit process as the highest level of maturity. Using this model, organsations can evaluate their current maturity level, identify
capability gaps, and develop a sirategic roadmap ta incrementally enhance their processes, arganisation, technalogy, and
information systems to achieve higher levels of digital integration, efficiency, quality. and transparency in parmitiing workliows
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Objective 1: To develop and demonstrate novel DBP processes

CHEK Change management Virtual

CHEK Benchmark

Stakeholders' knowledge

Overall knowledge of
technicians

Training, preparation
and support

Dedicated personnel

Internal staff

S v @ s o

Current Maturity

Higher management

Infrastructure

Legislative system

Strategic objectives for
data ecosystem
implementation
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Objective 2: To enforce data and service interoperability
Regulations interpretation and Formal Data requirements

Regulation: Distances

Paragraph p - Building- boundaries distance. It is the
minimum distance between the vertical projection of the wall

except for the walls facing the building interior spaces

Two walls are considered to be facing each other, when the
angle formed by the extension of the respective fagade
projections on the plane is

lower than 70 degrees sexagesimal

and their overlap (i.e. orthoganal projection on each other) is
higher than 1/4 of the minimum distance between the walls
themselves.

For graded buildings (i.e. buildings which are composed by
horizontally or vertically articulated volumes), the distance is

g
istance between the vertical projection of the wall
ing and the boundary of the plot (considering all

the building volumes and pratrusions),

Border:

- separation line of the different existing ownerships,

- line defining the differant plots or of
the implementation plans,

- bordering line of public areas for services or
equipment, identified in urban planning instruments.

Existing building - Function
Existing Building - legalHeight
Existing Buiding - legalVolume
Existing building - Fagade
Existing building - Fagade

Existing building - Fagade - hasWindows

Road
Sidewalk
Road fumiture areas

of the building and the boundary of the plot (considering all

Tihe ipallty of Ascol In New Building T Gontext

Piceno - Art. 13

Paragraph o - Building-building distance: Is the minimum Walls (Existing inthe

distance between walls or building volumes facing the new context)

building (considering all the building volumes and protrusions) " Walls/Buildings
Fagade (New building)

Fagade / wall surface

Building Interior space?
(Patio, yard, cloister}

Building Interior
space? (Patio, yard,
cloister)

the building volumes and protrusions),

Border:

The sentence “For graded buildings

- separation line of the different existing ownerships,

(i.e. buildings which are by
horizontally or vertically articulated

- line defining the different plots or compartments of

volumes), the distance is measured
at each setback.” Just reinforces the

the implementation plans,

idea that the minimum distance is

- bordering line of public areas for services or

considered among any possible

protruding volume of the building, in
any position of the fagade.

jew buiLding)
Fagade /wall surface

Plot (polygon)

Cadastral parcels
(ownership)

Implementation

public parking

Public parking

Public areas for servi ilities (sewerage,

and secondary

Semantics and Structure -> CityJSON Profile

Utilities (sewerage,
water supply,

equipment, identified in urban planning instruments.

ICHEK CityJSON profile for the municipality of Ascoli Piceno|

CityJSON Class CityJSON module CIyISON 1 tes Attribute valus type spatial ropresentalon typo bbbl
Building Building ? codelist "APC_BuildingFuncti- CityGML v.3
Building Building Extension? legalHeight  attribute to host, in the future, the height meat -

Building Building Extension? legalVolume  attribute to host, in the future, the volume of t -

WallSurface Building semanticSurface? MultiSurface / CompositeSurface?  CityGML v.3
WallSurface Building parent to building - - CityGML v.3
WallSurface Building Extension? hasWindows Boolean - CityGML v.3
Road Transportation semanticSurface? . MultiSurface / CompositeSurface?  CityGML v.3
TrafficArea (or Traffic square?) Transportation semanticSurface? MultiSurface /| CompositeSurface?  CityGML v.3
Amdllary‘l’rallb\ru (or TrafficSquare?) ‘I'rﬂ'upon.lﬂon semanticSurface? - MultiSurface / CompositeSurface? CiyGMLv3

DIGITAL BUILDING

PERMIT

New buiiding

<

Accuracy

10cm

10cm
4cm
4cm

Spatial
resolution

LoD1.3777

LoDO0 (30}

Open
Geospatial
Consortium

(New building)
Facgade /wall surface

Plot (polygon)

Cadastral parcels
(ownership)

Implementation
plans plots /
compartments

Road

Public parking

Utilities (sewerage,
water supply,
electricity and gas

Unit of
Reference system T Data format
- JSON
JSON
JSON
projected national CRS  m JSON
- - JSON
- JSON
projected national CRS  m JSON
projected national CRS ~ m JSON
projected national CRS  m JSON
et ——imms o [
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Regulations interpretation and Formal Data requirements ﬂ ) = -
%
City Objects represented Scale requested | Corresponding accuracy ]
APC General positioning of the intervention on 1:2000 04m Gaomatry
cartography
APC General context plan, including heights, plot, 1:500 0.1m Accuracy
roads, public spaces, protected vegetation, 2 om
surrounding buildings 110 om
: APC Plot plan and sections, including terrain 1:200 0.04 m P
| APC Floor plans, sections and fronts 1:100 0.02m 7
1 LIS Site plan 1:200 0.04m r
1 LIS Topographical survey 1:200 0.04 m 310
1 LIS Architectural project 1:100 and 1:50 0.02mand 0.01 m R Ta- =
1 GAl Area of the building and surrounding 1:500 and 1:200 0.1mand0.04 m N
: GAI Architectural project 1:100 0.02m 510 em
\ PR Wide Context plan 1:1000 - 1:50000 02m-10m 34 cm
| PR Cadastral situation 1:1000 02m 4 an
" PR Coordination situation — general case 1:1000 - 1:200 02m-0.04m a om
« 1 PR Cuord natlon sﬂuahun Iage buildings 1:5000 — 1:2000 1m-04m 310 em
| PR fon to cultural 1:200 0.04m 33 em
: hentage, cnnservahon zone 12 om
\ PR Architectural projects 1:100 and 1:50 0.02m and 0.01 m 3.
| —r .
: LOD x0 LOD x.1 LOD x2 LODx3 A2
1 - e |
LODO
! @ o o O s
: LODOO LODO LOD02 LODO
o 1 *llllllllt:g
o s LoD -
ATIRIBUTES DE | . .
[ren R o | : ; .
BEDSPATIAtH 1 LODLO LODILY LODI LODI3
“ENTITIES == |
P e | PP A 48
LOD20 LoD21 LoD22 LOD23 I‘.nDﬂ
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Objective 2: To enforce data and service interoperability
Regulations interpretation and Formal Data requirements ""';
IDS - IFC CHEK profile and modelling J—
guidelines; IDS-based Revit exporter
RDFApps [ IDSChecker [ CHEK | CHEK_Ascoli_Piceno.ids
| Code ] Blame 303 lines (303 loc) - 14.6 KB &3 Code 55% faster with GitHub Copilot
23 </ins‘:property>
24 </ids:requirements>
25 </ids:specification>
26 <ids:specification name="Each building should have CHEK_common.TypeOfConstruction property" ifcVersion="IFC4">
27 <ids:applicability minOccurs="@" maxOccurs="unbounded">
28 <idsientity>
29 <ids:name>
38 <ids:simpleValue>IFCBUILDING</ids:simpleValue>
31 </ids:name>
32 <tids:entity>
33 </ids:applicability>
34 <ids:requirements>
35 <idsiproperty cardinality="required">
36 <ids:propertySet>
37 <ids:simpleValue>CHEK_common</ids:simpleValues
38 </ids:propertySet>
v, 39 <ids:baseName>
+Simplicity, but limitations in expression power '~ o i e e
+ DS : From human to machine readable format 0 DS idasrequiremantes
+ Combining IDS with microservices to extend its :: :i;‘:ss:’:i:;:ijii:n:ame=Each building should have CHEK_common.Height property" ifcVersion="IFC4">
Capabilities :f; <ld5:§:}::?$:ly minOccurs="@" maxOccurs="unbounded">
48 <ids:name>
+ IFC Valldator: ValldatIOI’]S Of PSetlS / IDS Content :; /ldc:.Lds:s)ilmplcValue>IFCBUILDING<Iid5:simplcVaLuc>
+|DS > Diroots (automatic extraction)
WWW.0gC.0

httos://github.com/I-Sokolov/RDFApps/tree/main/IDSChecker/CHEK .



CHEK - Change toolkit for Digital Building Permit

Objective 2: To enforce data and service interoperability

Key Standard Data models profiling tools

OGC Data Exchange toolkit > CHEK CityJSON profile

s SHACL rule

a sh:NodeShape ;
sh:targetCloss city:Building, city:BuildingPart, city:BuildingRoom, city:BuildingStorey,
city:BuildingUnit, city:BuildingInstallation;
sh:not [
sh:spargl [
sh:prefixes ex: ;
sh:select """
SELECT $this (city:lod as ?path) (?lod as ?value) WHERE {
$this city:hasGeometry/city:lod 2lod .
FILTER regex(str(?lod), '*(3.3]4.%)$')
} LMIT 1
1
1
sh:message "Building has LoD < 3.3" ;
sh:severity sh:Violation

<#city-objects-Building 1> a city:Building ;
city:hasGeometry [
city:hasSurface [
a city:6roundSurface, gml:MultiSurface ;
city:boundaries ( ( ( <#vertices-0> <gvertices-1> <#vertices-2> ) )
I,C
a city:WallSurface, gml:MultiSurface ;
city:boundaries ( ( ( <#vertices-11> <#vertices-9> <#vertices-12> )
1.0
a city:RoofSurface, gml:MultiSurface ;
city:boundaries ( ( ( <gvertices-20> <#vertices-19> <#vertices-21> )

1;
city:lod "3.3" ;

1

Data example

“type": "CityJSON",
"version": "1.1",
"metadata”: {...},

"Cityobjects": {
"Building_1": {
"geometry": [

{
"boundaries": [...],
"log": "2v,
"semantics": {
"surfaces": [
{
"type": "GroundSurface’|
},
{"type": "WallSurface"...},
{"type": "RoofSurface"...}
L
"valves": [...]
7
"type": "MultiSurface"
b
1
“type": "Building"
|
“Building_2": {"type": "Building"...}

i

"vertices": [...],
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Geospotlol
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CONTENT REQUIREMENTS

O Qrange todikit

° Open PROFILE DATASET REQUIREMENTS
Geospatial
Consortium

itle *
Profile title X

Dataset description

[HEZVN GENERATE PROFILE

- “You can trust these data, and
use them to obtain reliable
results”

—> Checking can have legal value!

Open
Geospatial
Consortium

§¢
{#IA}
CityJSON

WWW.0gC.0

e

Validation report
Vasaatien togert
contoras: Fase
sesits (9

hin (htp: fwen
Severity: sn:vislation
eetacs

Severity: sn:vislation

[RTTPRN

Seurce Spe 3
Focus Node ’ 2
Vatoe Nege 5 >
Fessage: Butlaing has LoD < 3.3

Severity: n:vislation
Soorce Spe: <file:
Focus Node: [ ]
waloe Noge: [ ]
Ressage: Oataset contatng 5o Rsad sbjects
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Objective 2: To enforce data and service interoperability

EUDOgital Bildng Ramit

GeoBIM 5/\ . 5 ‘E‘ P
= > 4 O
Geo to BIM converter BIM to Geo O&t
converter zt"_kﬂ'l’:l:q!;f

-

ST

Original Input Model

@bundmgswxﬁm:

ternat |

Geospcmc:l
Consortlum

D3.4 Final GeoBIM CHEK Best Practices ‘ Joint WG on GIS and BIM integration
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Objective 4: Set of integrated software tools, for (Semi)Automatically check e
compliance to the CHEK regulations using 3D city models and BIMs as input ﬂi"?-'f" 7 / ’:‘j’
E 0
&8 B|Mserver.center B

Signature Viewer DiRoots.
/ IFC Signature DiRcots.
V Standard APls

| X (e.9.06GC) Digital Signature
/F l@ Open AP &«

ﬂp | e A \ CityGML Chek Q%‘
MUNICIPALITY  DESIGNER > |

IFC Chek (IR

Bl Miserver.center Bl Mserver.center
Validation Corporate ,, BIM & GIS Data Validators
Review Project *Deveiopers
\ / Verify3D é}. CityGML to IFC |
ﬁ(“‘d'ng p@f'mr: VG ‘ghaeﬁ( x© \ IFC Georreferencing -
Ligital @H CYPEUrban B IFC to CrryGML W
***** /\ Checking software (\’ GIS & BIM Converters
ual

| WWW.0ZC.0
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Objective 4: Set of integrated software tools, for (Semi)Automatically check _ T
compliance to the CHEK regulations using 3D city models and BIMs as input T

CHEK — Change toolkit for Digital Building Permit """ L\, > o

D
11

L
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| My

1. Distances 2. Maximum Building Height

4. Buildability Index

3. Minimum Area

v
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Objective 5: Demonstrate effectiveness and scalability of delivered solutions. % e —

cigisition iy

AR A 7

@ COLLECTING ENVIRONMENTAL DATA

Vila Nova de Gaia, Portugal Prague, Czechia
HEK W Y
-, -,

CHEK TOOLKIT - VCMAP W e 2

Neiahbourino &, oTm  MUNICIPALITIES

G’q 9 Plot & Regulations

ML/DXF/Json... POF/DXE
BIM MODEL DESIGN

AND EXPORT
@ GML2IFC CONVERTION n N

B RDF
-\psm MODELLING SOFTWARE

CHEK TOOLKIT - GML2IFC DiRcot
b
Neighbouring & DTM Q IKGC1S
Ve CHEK TOOLKIT - IFC EXPORTER

Lisbon, Portugal

D6.5 Digital
Building Permit
best practices
and scalability

Building Digital Model O
L
GEOREFERENCE ASSESSMENTS

® 5 MG

W s Wten @ PROJECT CDE UPLOAD
CHEK TOOLKIT - VCMAP/IFCGREF CTIEK 88 BIMserver.center b

Project Model Georeferenced

CHEK TOOLKIT - BIMSERVER CENTER

guidelines Constributons wit
project information e

m ‘ , ; - n~ DIGITAL SIGNATURE
A : il ) URBAN mu:m}on VERIFICATION \® - DiRGotS
‘ v @ © EXinaps W s ©histellar

3 % N < : i > CHEK TOOLKIT - DIGITAL SIGNATURE
% 2 Prague (CZ) CHEK TOOLKIT - CYPEURBAN/VERIFI3D/VCMAP Signec Sl
k Digital Model We

Project Model Urban Regulations Assessed

ASSESSMENT RESULTS &
SIGNED PROJECT UPLOAD
@HEK BBIMserver center b

Lisbon (PT)

CHEK TOOLKIT - BIMSERVER CENTER

Constributions with assessment O
results & Signed IFC ¥e
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Conclusions

O Open
Q ﬁ Geospatial

Consortium

Address the process, organisational and
business aspects

Start from Data requirements

Define modular standardised architectures
(even if using proprietary software)

Train operators

IT. COULD. WORK

RELY ON OPEN STANDARDS (OGC, bSl)

Best practices documents being published very soon
You can find all the CHEK results at https://chekdbp.eu/?page_id=5267 ww.oge.o
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Next steps — what should you do for us to support you Q% e
better in achieving more and additional value M

1) Bring input from use cases

2) Promote digitalization to support decision-making FOCAL

OF CLIMATE DATA LOCALLY

3) Move towards standardized approaches

/4 A cutting-edge initiative designed to bridge

4) JOin Commur"t'es Who Can help: - pra— ::edgalpbetweenclimatedata,Ear‘!:h.System
| odels (ESMs) and real-world decision-
EUnet4DBP, Standardisation communities ‘

making.

Infrastructure and Environment Executive Agency (CINEA). Neither
Pr. Nr.: 101137787

the European Union nor CINEA can be held responsible for them.

Funded by the Eurcpean Unien. Views and opinions expressed are
however those of the autheor(s) enly and do not necessarily reflect Funded by the
those of the European Union or the European Climate, Eu ropean Union

WWW.0gC.0
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https://www.ogc.org
OGC iDays

T h a n kS OGC Innovation days, Frankfurt, December 2025

https://euddbp.net
https://dbp25.conf.tuwien.ac.a

t CONFERENCE COMMITTEE  SUBMISSION  REGISTRATION PROGRAM

¥ fnoardo@ogc.org

Digital Building Permit conference 2025

9 02-04 December 2025 - Vienna, Austria

Overview


https://www.linkedin.com/company/open-geospatial-consortium/
https://www.youtube.com/@opengeospatial
https://www.ogc.org/
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SUSTAINABLE SOLUTION (omunea
PLACES 2025 Milano

PART lll: FOCAL & Panel Discussion

The FOCAL Project — A call to action
Dr. Eric Samakinwa, Climate Service Center Germany. (10 min)

Panel Discussion, Moderated by Mr. Muthu Kumar, OGC (45 min)

Introducing Gloria Chindamo, CEO Myralia, representing Voghera

Mr. Marco Mazziotti, Director - EU Direct Funding Managing Authority Dept., Milano
Eng. Fahad Alfattani, Executive Manager, Clever Platform, representing Medina
Mr. Piergiorgio Cipriano, Deda Next, representing the City of Ferrara
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SUSTAINABLE SOLUTION (omunea
PLACES 2025 Milano

The FOCAL Project — A Call to Action

Dr. Eric Samakinwa

Researcher, Climate Service Center Germany




R,

2M ()
—I_IWQ RESEARCH TO MARKET \\ﬂ'\é\'\.&’é’
SUSTAINABLE SOLUTION  omunea
PLACES 2025 Milano

Panel Discussion

Panel Member

Moderator Panel Member Panel Member Panel Member S
Muthu Kumar Marco Mazziotti Fahad Alfattani Piergiorgio Cipriano ClEN A IS
Medina Ferrara Ferrara

OGC Milano
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