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Agenda for Training Session:
BULGARIA

DIGITALISATION CAPABILITY How to Unlock the Potential of Digitalisation

hase 1 * Climate Neutral and Smart Cities Mission cities’ goals, resources & how cities can get involved.
[
P J * How to assess your Local and Regional Digital Maturity with LORDIMAS
* How to implement the EU methodology to define your own digitalisation roadmap.
PLANNING o = ’ e ’
* EU tailor-made procurement templates aligned with EU principles and standards

DlGlTAL TWlNS How to Set Up Your IT Infrastructure

Phase 2: » Understand the importance of open and shareable data as the foundation of your data infrastructures.
* Learn how to implement open data platforms and data spaces through an open reference architecture supported by MIMs
 Discover the open-source tools available through the EU Local Digital Twin toolbox

February 12th, 2025 9:30 CET

PREPARATION

SUPPORT AND NETWORKS How Funding and the Community Supports You

Phase 3: * Discover the Living-in.EU learning community, how to make use of the resources developed for and by
the community, and how to engage with their activities
EMPOWERMEN » Discover funding opportunities at EU level and learn how to apply and prepare your proposal

February 18th, 2025 9:30 CET




Detailed Agenda Overview

Phase 2: Preparation Phase - How to Set Up Your IT Infrastructure
February 12th, 2025 9:30 CET
— TOPIC _ SPEAKER

Yana Docheva- National Association of
9:30 - 9:40 Introduction Municipalities in the Republic of Bulgaria
Ignacio Garcia Vega- Serendipity

9:40 - 10:00 Open Data Platforms and Data Spaces: The Foundation of Local Digital Twins Michael Mulquin- OASC

Building my open reference architecture through Minimum Interoperability

10:00-10: 15 .
Mechanisms

Michael Mulquin- OASC

The EU Local Digital Twin Toolbox Services and Resources Available for Smart

10:15-10:45 e
Communities

Patricia Tamarit- Nunsys

Yana Docheva- National Association of
10:45-10:55 Questions and Answers Municipalities in the Republic of Bulgaria
Ignacio Garcia Vega- Serendipity

Yana Docheva- National Association of
10:55-11:00 Closing Municipalities in the Republic of Bulgaria
Ignacio Garcia Vega- Serendipity
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Open Data Platforms, Data Spaces & LDTs

What will be covered?

The roles of Open Data Platforms, Data Spaces and Local Digital Twins and their
value to a local community

The steps to develop an implementation roadmap

Using the Data space support centre to find the information and resources you need

European
Commission




Open and Shareable Data

 Open datais data thatanyone can access, use and share.

* Shareable data is data that is of value to people other than
the organisation that gathered it, but whose use is
restricted to certain organisations and roles within
those organisations and for specific purposes.

* Most cities and communities are already providing useful
open data to citizens and businesses

* The exploitation of shareable data is the next big step

W - European ‘
il —  Commission




Open Data Platforms

Cities and communities have been providing increasing
amounts of useful data to the citizen for many years for some
of the following reasons:

Service to the citizen Mandates from
central government

Saving on
staff time

Accountability

Some cities/communities are enabling other agencies to
provide relevant open data on their platform for the
convenience of the citizen

M European
Commission



The Role of Shareable Data

V. e All these city systems generate data and

N generation/ require good data to work well
N __

PEOPLE
&
\ BUSINESSES,

They all interact with each other at many

levels

They therefore need to share data to help

Shopping manage those interactions
and \
Commerce

< Education
A\ .

el - European |
Al — Commission

Need to set up local data sharing
ecosystems




European Interoperability Framework for
Smart Cities and Communities (EIF4SCC)

EIF4SSCC is an approach to
support the development of
interoperable services in a smart
city/community. It defines basic
interoperability guidelines in the
form of common principles,
elements, models and

recommendations with use cases.

European
= Commission
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Smart city or community:

A sustainable and inclusive
city/community aiming at the well-
being of their inhabitants,
businesses, visitors, organisations
and city/community
administrators by offering digitally-
enabled services.

The proposal was published in 2021

and the
European Commission is continuing
to fund actions to implement it.


https://op.europa.eu/en/publication-detail/-/publication/d81f58c4-eebb-11eb-a71c-01aa75ed71a1/language-en/format-PDF/source-search
https://op.europa.eu/en/publication-detail/-/publication/d81f58c4-eebb-11eb-a71c-01aa75ed71a1/language-en/format-PDF/source-search
https://op.europa.eu/en/publication-detail/-/publication/d81f58c4-eebb-11eb-a71c-01aa75ed71a1/language-en/format-PDF/source-search
https://op.europa.eu/en/publication-detail/-/publication/d81f58c4-eebb-11eb-a71c-01aa75ed71a1/language-en/format-PDF/source-search
https://op.europa.eu/en/publication-detail/-/publication/d81f58c4-eebb-11eb-a71c-01aa75ed71a1/language-en/format-PDF/source-search

Key recommendation from

EIF4SCC

Recommendation 12:

Set-up or consolidate interoperable local data platform(s)
that integrate and reuse data in cities and communities by
stakeholders, and promotes open standards and open
technical specifications, APls and data models to provide a
holistic view of the information. This aims to support in
decision-making process and to foster innovation and
citizen engagement

el - European
Al —  Commission
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From Data Lakes

to Data Spaces

* The traditional approach to manage a city data platform was to put in
place a “data lake” - a centralized repository for a city/community
administration and its partners to store all their data, static and
streamed, structured and unstructured, at any scale.

* Increasingly this approach is being replaced by Data Spaces based on
data ecosystems, defined by a sector or application, where

decentralised infrastructure enables trustworthy data sharing with ; i -
commonly agreed capabilities. e A

P 2NN VP& % W00 # % B Bre L e RO IR
. . A

...........................................................

* Here the data continues to be held and managed by the organisation oL B R R
that collected it, but it is made available for wider use under clear terms IREAAREEEA
and conditions

European
Commission




A construction data space would enable the following stakeholders:

Imagine a major low carbon

construction project

Client - who sets their sustainability goals

Architects and designers - responsible for integrating the specifications (material
selection, building orientation)

Engineers - verify the feasibility of the design to reach client’s goals

Urban planners - ensure that the project aligns with local planning regulations and
sustainability goals

Data Analysts - responsible for quantifying the carbon footprint of different
designs and planning scenarios using various tools and models, such as BIM.
Regulatory Bodies/Local Authorities - ensure that the project complies with
relevant environmental regulations and standards, which often include carbon
reduction requirements.

Material Suppliers (Consultative Role) - to provide information on the carbon
footprint of materials being considered for the project.

.......... Share data to deliver what is needed
SW - European |
Bl —  Commission



Data spaces:
the benefits - the challenges

BENEFITS

» A data space supports an existing ecosystem of organisations that are
already working together to deliver on common priorities

* Theindividual organisations continue to hold their data, but make it

available for sharing within the ecosystem Lo
\-_ k,/ Q
-

CHALLENGES %

* Need to support technical interoperability

* Need to have strong governance rules - including SLAs and penalties

il —  Commission




The Role of the Data Space Support Centre

STARTERKIT

BLUEPRINT

DATA SPACES RADAR
MATURITY MODEL DATA SPACES TAXONOMY

European https://dataspacessupportcentre.atlassian.net/servicedesk/customer/portal/5 EI: :

Commission

CONCEPTUAL
MODEL

BUILDING BLOCKS

ANNUAL CONFERENCE

SUPPORT PLATFORM
NETWORK OF STAKEHOLDERS



https://dataspacessupportcentre.atlassian.net/servicedesk/customer/portal/5

Local Digital Twins (LDTs)
The Next Step in Data Sharing

The Living-in.EU initiative defines a Local
Digital Twin as:

“A virtual representation of a city’s physical assets,
using data, data analytics and machine learning to
provide simulation models that can be updated and
changed (real-time) as their physical equivalents
change.”




LDTs Can Provide Key Insights On:

=

-
Places & The Processes The
Assets

.... of a city/community to help manage all its
resources so that it can achieve its objectives

EEEEEEEE
Commission




Could be a Whole City
Tianjin Eco City

H-DRNOAR

European
Commission




Or Traffic Lights...

Tearget Board

Lamem - 3 aspec!, Pnmary Overhead

Pedestrian Lantern

Targe! Board (Padestian Lantem)

Pedestrian Call Box a
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PLANNING

Show me what a proposed change would look like
Show me the pros and cons of different options
What if we change something in the city?

What if something happens somewhere in the city?

S - Furopean

gl —  Commission
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MANAGEMENT

What is happening in the city now?

How will that change over time, if nothing is done to
affect it?

W
W
W

nat options do | have to optimise the situation?

nere are all my ..staff ... vehicles ... equipment?

nat needs to be fixed, what parts do | need and where

to put them?



Imagine a flood

el o
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Places Digital Twin

Which areas of the city would be flooded first and
how long would it take?
* Which roads and other routes would become

unusable and when?

* Which parts of the city would provide safe havens,
how could people get to them, and which buildings
might provide shelter?

* Which areas of the city might experience power
outages’?

* Where might be good places to store sandbags and
other equipment?

.............

— European
Commission




Organisations and processes Digital Twin

Which organisations are best able to provide help

Who manages key buildings that might provide shelter

What information do different agencies need and how best to provide it

Which agencies have staff located in key positions and how can they be supported

to help manage the emergency

European
Commission




People Digital Twin

Which people are Which kind of At any time, which
most vulnerable and  peoplerespond best  people are likely to
where are they to different be at work and

located communications  which are likely to be

channels at home

EEEEEEEE
Commission




The Four Stages

Citywide Local Digital
Open Data T\;]viné to Manai\ge
' the Community
City Platform Data
: Space(s) Sharing Better
Council (s
Sensitive Data
Open Data

Between Partners

Platform

= Commission
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What We Will Cover

The need of an open data architecture of a city or community.

How Minimal Interoperability Mechanisms (MIMs) can help set up an effective
data sharing infrastructure for a city or community.

The support available to my city or community from the procurement help desk

European
Commission




The Architecture Needs to be Open

A data sharing ecosystem in a city or community should use an open
architecture that makes adding or changing components easy.

Open doesn’t mean “non-proprietary” - Windows and Android are proprietary
but open. In your city you may have outsourced your IT functions and therefore

may have to use proprietary methods to manage your data ecosystem. However,
it still needs to have an open architecture

An open architecture is needed for the management and use of data being

gathered from different agencies and using different standards-based or
proprietary systems.

European
Commission




Developing an open
architecture for data sharing

Begin by identifying as far as possible:
 All the data that you need and where it would come from
o Who owns it
o How will you access it
o Whatsortofdataitis (loT, web, geospatial, linked data, NGSI-LD
o Isitopen data orcan itonly be shared in carefully managed ways
* What you will use it for, within your city administration
* Who you need to share it with and what are the most appropriate
interfaces
Then map this in detail to show all the paths through which the data
needs to flow

SRS | European |
Rl —  Commission




How
shared

How used

in the city

administr
ation

Where the
data comes
from

2l European
Bl — Commission

Other

FElAiElE dataspaces

Admin
Information
systems

T 1

Sector

Partners
dataspaces

geoportal

IT core
functions

Central &
regional
government

Service
portal

1

Website

1

Smart
services

Tt 1

loT Web / social
devices media




Implementing an open
architecture

Begin by identifying all the barriers that are preventing the data to easily
flow from where itis to where it is needed.
In other words, what are the challenges in:
* Accessing the data
* Ensuring the data is represented in consistent ways
* Interlinking the data
« Secuningthe data as it flows into, around and out of the city platform
* Sharing the data internally and externally

Then identify solutions to tackle all these barriers
Here is where the MIMs can provide workable and easily implementable

solutions

el - European |
Rl - Commission



The Value of the

Architecture Views

It is worth spending time to develop a comprehensive
framework to help design your data ecosystem.

Once thisis done, it will:

« Show what applications will be needed to help
manage the data and where are the interfaces that
those applications need to use.

* Show where the Minimal Interoperability Mechanisms
(MIMs) will have a role

— European
Commission




Let’s Think
About Interoperability

“The capability of systems or units to
provide and receive services and
information between each other, and to
use the services and information
exchanged to operate effectively
together in predictable ways”

el - European
il — Commission




Many Obstacles to Data Flowing
to Where it is Needed!

How to manage
data security

How to manage

o How Y01
«\a“aﬁ; &5 . datadnabt

| G How to ensure personal data
woe common data

s models

el - European |
sl — Commission




The Role of Standards

Standards
Development
Organisations are
developing many
comprehensive and
detailed sets of
standards to help cities
and communities tackle
these issues.

If cities and city
Different standards service providers
committees are would all follow the
addressing different same sets of detailed
challenges. standards, then data
could flow easily!

European
Commission




The Challenge with Standards

Standards are important to bring consistency to the ways
that data is handled.

* However, it is still a challenge to integrate different types of
data that comply with different types of data standards,
such as geospatial or mobility data

* Also, when sharing data from different organisations, there
may be the need to align data that use different standards
to address common issues

* |t is therefore important to identify minimal but helpful ways

to integrate these different types of data

7
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Degrees of Interoperability

“Plug and Play”
Common Standard

Alignment of
Mechanism

Mechanism

A Alignment of B

Data Models

Incompatible
approaches/standards requiring
manual integration




Minimal Interoperability

The capability of systems or units to
provide and receive services and
information between each other, and to
use the services and information

" europe Act

rogerable

exchanged to operate effectively together
in predictable ways with minimal user

Intervention




Minimal Interoperability Mechanisms
(MIMs)

OPEN & AGILE SMART CITIES & COMMUNITIES

ORDE = 793\
&

The MIMS are developed Cities were beginning to This would enable As the use of data within
by Open and Agile Smart experiment with using loT applications developed cities and communities
Cities and Communities data to develop for one city to be easily has become more

(OASC) and by the Living- applications such as ported to another and sophisticated, the MIMs
in.EU movement. smart parking. They data coming from one continue to evlove-but the
They originated from needed to identify a application in a city to be aim is still to support data
some early Smart City common way to collect used in other applications  sharing within and
projects. and manage the data. in that city. between communities.

§_ European ‘
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State of Play of the MIMS

The set of MIMs is being refreshed
to reflect the fact that some of the
MIMs are foundational - covering
generic interoperability issues,
while others are application
specific

There are 10 MIMs under development
For more details, see:
WWW.mims.oascities.org/

OFir. A0,

LH
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O o=

MIM Function
. d

that it can benefit themselves and their communit

IM6: Securit



https://mims.oascities.org/

The Two Types of MIMs

Application MIMs - Interoperability issues related to specific
application areas.

Personaldata Geospatial Interoperable
management data Al

Foundational MIMs - generic data interoperability issues

Etc.

Data Dat3 Data Data sharing &

Dataaccess | representation security interlinking

collaboration

These are a rearrangement of the existing MIMs 1, 2, 3, and 6, covering the existing
content of these MIMs, and filling out any gaps.




Obijectives »

The scope of the

MIM

S\ European
= Commission

The Format for Each MIM

Capabilities

Minimal set of
capabilities to
achieve the
objective

Conformance &
Compliance

Testing

Requirements

Functional and
quality requirements
to achieve the
capabilities

.

requirements

Mechanism 1
Mechanism 2

Mechanism 3

——

Interoperability
Guidance

How to check whether, and how far, a
particular Mechanism meets the

Different sets of technical
solutions that address all
the set of requirements

How to develop as good
as possible
interoperability between
different mechanisms



The Aim

By identifying the key capabilities needed for data sharing and translating
these into requirements, it becomes possible to identify and compare
alternative mechanisms to address those requirements.

' It also becomes easier to identify commonalities in these approaches - are they
using common, more basic, standards, for instance that can be used as the

basis for good-enough interoperability

And to identify the common interfaces across which open APIs
can be used

European
Commission



The Value the MIMs Provide

* You can more easily share and re-use data coming
from partners that may use different approaches

* You can more easily compare and contrast the value
of different approaches offered by vendors in
procurements

* You can more easily develop a path to change
technical approaches, should this be needed in the
future

el - European |
il - Commission



How the Procurement Helpdesk

Can Help

You will have another session looking in detail at the
Procurement helpdesk.

* The helpdesk will use procurement templates to help you capture
your functional and technical requirements when procuring a
product or service related to data spaces or Local Digital Twins

 In addition, there will be a section related to minimal
interoperability requirements, that will help you identify the
interoperability requirements relevant to what you are procuring
and use the MIMs to help you specify what is needed.

sl - European
il — Commission




Compliance and Conformance

Testing

* We are developing a set of self-assessment and technical
tools to help you check that your implementation
conforms to the MIMs, and that products and services
offered by vendors comply with the MIMs requirements

* These will be incorporated into the Procurement
Templates, so that vendors will be clear what is required
of them

* An initial set of tests for the geospatial MIM can be found
at: https://itb-riga.northeurope.cloudapp.azure.com/itb/

S European |
= Commission



In Summary

The MIMs address the key issues in managing data in a data sharing ecosystem

They set minimal requirements for applications to make it easier to enable good-
enough interoperability between them

They are based on existing standards and so provide a good starting point for ever
Improving interoperability

European
Commission



For more

information:

See the MIMs Plus documentation on
the Living-in.eu website

it
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EREEU LDT
Il TooLB0x

The European Local
Digital Twin TOOLBOX

Unlock the potential of your city.




EREEU LDT
Il tooLBeox

Powere d by DG CNECT

Session Goal




= EULDT _ - i i -
B TooLBOX LDT —What is a Local Digital Twin

Highlight the role of the EU LDT Toolbox as a
suite of software tools designed to create
Interoperable digital twins for data-driven

decision-making, emphasizing its distinction

from operational tools.



ENREU LDT
Il TooLBeox

Powere d by DG CNECT

Local Digital Twin




= EULDT _ - T i
B! TooLBOX LDT —What is a Local Digital Twin

Local Digital Twin

The Living-in.EU initiative defines a Local Digital
Twin as:

“Avirtual representation of a city’s physical assets,
using data, data analytics and machine learning to

provide simulation models that can be updated and
changed (real-time) as their physical equivalents

c hange.”




ENREU LDT
Il TooLBox

d by DG CNECT

The EU LDT Toolbox




EEU LDT — '
B TooLBOX The EU LDT Toolbox =What is

Tool: Play and Visualise

TheEU LDT Toolbox

The EU LDT Toolbox is a set of tools that enables

cities to simulate and predict scenarios of local
digital twins (LDT).

The EU LDT Toolbox allows to:
Acquire and manage data

N

Modeland simulatecity elements and create
Insights

Connect with other city systems
Visualize analysis outcomes

W

Real-time Simulation
Data Data




FEULDT _ R
B TooLBOX The EU LDT Toolbox =Definition

WhattheEU LDT ToolboxIS WhattheEU LDT ToolboxIS NOT

Q A Simulation Platform An Open Framework @ Not a Local Digital Twin (LDT) Not a Real-

Interoperable and Standardized Guideline for LDTs , ,
Q Q Time Operations Tool

A Resource for Best Practices A Tool for Strategic
Q 0 Not a Ready-Made Product

Digital Transformation Planning
Q Q Not a Fully Commercial Solution Not a
0 g Replacement for Local Data Systems Not

6 Limited to Tech Experts




P EULDT
B TooLBOXx

e

The Toolbox must support the diverse

needs of European cities, allowing for

customizable LDT configurations to
meet each city’s digital maturity level

oOWwe
"

1. User-
centricity

LDT
Toolbox
Design
principles

<

3. Open-source
technology

EU LDT Toolbox —Design principles

=

2. Standardsand N
regulatory
compliance,
Interoperability

All Toolbox components must comply
with relevant industry standards, EU
regulations, and Living-in.EU principles
to ensure consistent functionality and
interoperability across EU

mun icip al it

ies

N

The Toolbox shall be built on
collaboratively developed, non-
proprietary software to ensure

accessibility, adaptability and broad
reuse




S EEU LDT
B TooLBOX

EU LDT Data Platform \

EU LDT Data Space ———  §

EU LDT Toolbox —

s
EU LDT Al Notebook — Ji:1]

EU LDT Marketplace /

EU LDT Toolbox —-Why the EU LDT Toolbox

EU Regulation Compliance
EU Al Act, EU Data Act, Ethics and FAIR Al

Interoperability

Minimal interoperability Mechanisms (MIMs) Plus,
European Telecommunications Standards Institute(ETSI) &
International Telecommunication Union(ITU-T) Standards

Open Source First

Open Source tools, extensible with other tools

Sharing Intelligence

Cooperative solutions and networks of cities

Economic Sustainability

Marketplace, replicability to multiple cities and added
value services

Digital Single Market
solution for Cities EU Green
Deal support for impact and
ROI analysis Common

EUStandardsand
frameworks to address

emerging EU Al and EU Data
Acts
Digital Europe:
- Marketplace -
Interoperability -
Sandboxes (TEF)
-Data Spaces (SIMPL) -
Ethical Al best practices
European Digital
Infrastructure Consortium
(EDIC) maintenance,
valorisation and economic
sustainability



= EULDT _ |
Bl TooLB0X LDT —How can it help address urban management challenges

R A\,
M!é‘ ) N

Urban management challenges

Mobility Planning:Optimize traffic flow, public transport, and
accessibility by simulating mobility scenarios.

® @

Energy Optimization:Design low-emission zones and reduce

energy waste to improve air quality and sustainability.

Urban Health:Monitor pollution and assess impacts to create
healthier urban environments.

®

B
o

Urban Planning:Test land use and infrastructure options for
balanced, sustainable city growth.

Sustainability: Meet emissions targets and enhance quality of life
through effective environmental tracking and strategies.

®




i %{“'_-B%; EULDT Approach to every Urban Management Challenge
Toolbox—

Mobility Planning
Low Emission Zone Use Case/Simulator
Urban Mobility model

— Energy Optimization
Neighborhood energy demand forecasting model
Energy Efficiency model

URBAN e
MANAGEMENT - — Urban Health
CHALLENGES b _ Pollution Propagation model

\___ Urban Planning

EU Building Database
Reconstruction model

Sustainability

Environmental footprint model for building




i ITEéJmI_-BIIcJ'; EU LDT Toolbox —What will be delivered

LDT Toolbox Version 1 (June 2026)

WEBSITE DATABASE

K ey aS S et S - EU LDT Website Hall European Building Database
% EULDT Marketplace Low Emission Zone
33: EU LDT Identi:);LManagement oo Urbar;ml\;lt;ability

« 1 toolbox composed of 10 tools 1 EU LDT Toolbox :
oy EU LDT Data Platform £  pollution Propagation

« website 1 Marketplace 1 EU-wide Database: European
CE EU LDT Data Modeller il Reconstruction

« Building Database 6 AI Models 1 Use Case: Low Emission =
’d, EU LDT Data Space Ready Energy Efficiency

« Zone 6 Pilots to test the LDT Toolbox (currently being = T
,_J EU LDT Al Noteboolk Nelghbourfhood et:‘ergy demand

. . . orecasting
- defined) Transfer to the European Digital Infrastructure B s adianing ——
. c%, Bmldlnt_;j er:vn:o:lmental
. o TooL ootprin
Consortl um E DIC me, EU LDT Use Cases & Scenarios
° ®  EULDT Play & Visualise
‘ :ﬁﬁj Part?:inate

33, EU LDT City Innovation Planner



https://digital-strategy.ec.europa.eu/en/policies/edic
https://digital-strategy.ec.europa.eu/en/policies/edic
https://digital-strategy.ec.europa.eu/en/policies/edic

EU LDT
TOOLBOX

EU LDT Hall Website

Website

The Toolbox —Tool by Tool

EU LDT Marketplace
Marketplace

=)

Your city

EU LDT Data Platform
EU LDT Data Space Ready
EU LDT Data Modeller

Gather your data

Cather data from your city or
generate new synthetic data

L o
T L
-
L

EU LDT Al Notebook
EU LDT Federated Learning

From Data to Knowledge

Create models or use the ready-to-use
ones from the Marketplace

%?
-- .
7

EU LDT Use Cases & Scenarios

Simulate
what if scenarios

Run scenario simulations to assess the
impact of various actions

EU LDT Play & Visualise

Visualize the impact

Get virtual representation of the
scenarios’ results

(-

EU LDT Farticipate

Ask your citizens

Cet feedback and engage with
citizens

EU LDT City Innovation Planner

Make informed decisions

and measure

Evaluate the impact, make decisions

and measure

EU LDT Identity Manager
Security

Your

improved
city
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TOOLBOX

EU DIGITAL STRATEGY
FUNDING FOR DIGITAL PROJECTS

DIGITAL EUROPE PROGRAMME

400
f
|
’ II."I

Supercomputing e \\: > Advanced digital L DT E D I C

competences

;{fz_o O €0.7 billion - t - V E R S E
Artificial Intellrgenae Cybersecunty and digital trust

,,,,,,,

£ "7 kg =
LS .’,!.a;'l

Implementatmn and
deployment of digital
technologies
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How to implement your
Local Digital Twin
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How to implement your Local Digital Twin

A city that wants to implement the local digital twin of its
city (starting from a level of maturity in which it already has a
Smart city with data sets) will have to take the following
steps:

1  Secure the necessary infrastructure to start creating your LDT.
_ Assemble a team of expert technicians to install the toolbox and
>  define use cases and scenarios that support decision-making.

(It is essential to define a transformation plan if objectives are not yet
set, to prioritise actions and identify where scenario simulations could
assist decisi ons.)

Review, add or create specific simulators using Marketplace
algorithms or develop them from scratch.
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The LDT toolbox is designed to engage a diverse array of stakeholders, fostering digitalization
and expanding the ecosystem of Smart Communities across Europe.

EU LDT ToolboxStakeholders

+EU Smart Cities (with different digital
maturity levels) EU-based technology
« and data platform
providers Open-source software

community
Networks of Smart City/Digital Twin

Communities in EU Member States

Standardization Bodies (ETSI,
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An example of the LDT:

Implementing a Low Emission Zone




= "EU LDT - ISSI
TOOLBOX Use Case —-Low Emission Zone

Urban management challenges How would the LDT toolbox
help?
Mobility Planning . - Solution Design: by simulating and testing the
LEZ’s emission reduction effect
Endrgy | EXxa mp .
BetterqualityofurbaglfethroughLow EmissionZones * Feasibility Analysis: by comparing different
o (LEZs) LEZ solutions based on their simulation
Optimization
¢ Urblan outcomes and supporting informed decision-
@ The Challenge: making.
) U%trl]‘l Reduce vehicle emissions in cities. * Continuous Monitoring: by tracking real-time
pollution data for continuous LEZ
@ The desired solution: .
Bmamgblhé Impr ovement
: nlslalpgg nfq)ééalth/er and more sustainable urban * Documentation and reporting : by
nt documenting the LEZ design and

y implementation process, also for regulatory
compliance and planning updates
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Implementing Low Emission Zones with LDT Toolbox

Data acquisition

Al algorithms Creation & training Play & visualise

Participote
Gather your data From Data to Knowledge Visualize the impact Ask your citizens
Gather data from your city or generate Create Al models, use the ready-to-use ones, Get virtual representation of the LEZ Get feedback and engage with citizens
synthetic doto and/or download from the Marketplace. scenarios
- .‘ { R ™ ?
& Your city’s data Ready-to-use models
- &/ Air quality monitors history & Traffic }

«/ Real-time air quality monitors
<> Weather ’

o/ Traffic sensor history
D . o
= Air quality co2 particles.) B

83 Real time Traffic sensors \

\. J ° . .
J Noise pollution l m
Synthetic Data Generator L= ) =
Simulate your missing data -
p 4 CITYDONIA
Your city Input Output & . Use Case & 3ce:mn'os ' AEDDRIPNENTANS City lnno.vation Plonner im;::\Ced
Synthetic traffic data. Q- SlmU|ate What |f scenarios Ma ke Informed city
) Simulate Low Ermission Zones Scenarios decisions and measure

Analyze the simulation results, evaluate
the impact of different scenarios, and
s I make decisions to improve oir quality,

% ilia . reduce traffic, ond enhance the quality of
Low Emission Zone scenarios life in your city.

What if: Restrict entry @ ffe"fr,'_i\?:'w o
to passenger vehicles AT

Issenger restriction

' What if: Restrict entry €2y Scaraia 2 e At

o 2 Lowvy Emission Zone
to delivery services

with

Scenario 3

Low En

What if: restrict entry
to trucks?

sion Zone

P

Urider Develapmant Eficiency (Unke %) ©
with service van restricticn
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Implementing Low Emission Zones with LDT Toolbox

The city aims to implement a Low
Emission Zone (LEZ) pilot,
Integrating comprehensive

environmental and socio-demographic
analyses for better urban planning.
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Use Case —-Low Emission Zone

Implementing Low Emission Zones with LDT Toolbox

Data acquisition

Gather your data

Gather data from your city or generate
synthetic dota

& Your city’s data

&/ Air quality monitors history
7/ Real-time air quality monitors

o/ Traffic sensor history

83 Real time Traffic sensors

! Synthetic Data Generator

Simulate your missing data

Output ot
Synthetic traffic data -

The first step involves gathering
historical and real-time dataon various
aspects of the city, such as air quality and

traffic. However, cities may occasionally

face gaps in critical data, forexample
real-time traffic sensor information.

When crucial data for analysis is missing,
such as real-time traffic data, the

Synthetic Data Generatorof the LDT
Toolbox steps in to simulate this

iInformation. This ensures that decision-
making is not limited by data gaps.
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Implementing Low Emission Zones with LDT Toolbox

Data acquisition

Al algorithms Creation & training

Gather your data From Data to Knowledge Once the data i processed the C|ty can
e e T e e ,
(@ voureiys aan 1| Reedvitomamodsls | create, train and run Al models.
T p— Il Ready-to-use AI models in the LDT
P ———— - il Toolbox can also be selected,
S —— e ’ downloaded and trained to the city's
T = Air quality oz parices ) E unique characteristics. These models
, ! ) 11|/ 28 Noise pollution | can be predictions on air quality, traffic,
El il g e = : and identifying potential areas for
vourciey I {om Implementing low-emission zones.
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Implementing Low Emission Zones with LDT Toolbox

Data acquisition Al algorithms Creation & training
Gather your data From Data to Knowledge
Gather data from your city or generate Create Al models, use the ready-to-use ones,
synthetic dota and/or download from the Marketplace.
@ Your city’s data Ready-to-use models

- &/ Air quality monitors history @ Traffic

&/ Real-time air quality monitors

<> Weather

&/ Traffic sensor history

8 Real time Traffic sensors

- ! Synthetic Data Generator
rE Simulate your missing data

25
=
M Noise pollution

Air quality (coz, particles. ) B

vourciey | I [omput o i ll With the AI models, the next step is to
run scenario simulations to assess
the impact of various actions. For
example, you can simulate restrictions

Synthee raffic dits. LT Simulate what if scenarios

Simulate Low Emission Zones Scenarios

Low Emission Zone scenarios

A ; i ‘ // . .
rasanoervonces || €9 S on passenger vehicles, delivery trucks,
to passenger vehicles e e st ooy
| ‘ or
What if: Restrict entry % f‘eﬂfmo L -~
to delivery services Lo EmistiOnZone

the closure of main roads and evaluate
what resrictentry ||| @y SR, how these changes would affect both
traffic and air quality.
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Implementing Low Emission Zones with LDT Toolbox

Your city

Use Case —-Low Emission Zone

Data acquisition

Gather your data

Gather data from your city or generate
synthetic doto

& Your city'’s data

‘ &/ Air quality monitors history
«/ Real-time air quality monitors

o/ Traffic sensor history

83 Real time Traffic sensors

Al algorithms Creation & training

From Data to Knowledge

Create Al models, use the ready-to-use ones,
and/or download from the Marketplace.

Play & visualise

Visualize the impact

Get virtual representation of the LEZ
scenarios

! Synthetic Data Generator

Simulate your missing data

Ready-to-use models

&> Traffic

<> Weather

Air quality coz particies )

25
=%
Ha Noise pollution

S m - N e—
.

[Output -

Synthetic traffic data

Use Case & Scenarios

Simulate what if scenarios

Simulate Low Emission Zones Scenarios

Low Emission Zone scenarios

What if: Restrict entry %
to passenger vehicles

' What if: Restrict entry @ Sfehafi_O_?.

3 . Lovy Emission Zone
to dehvery services th

What if: restrict entry o ?““f:b? i
w Emission Zon¢

to trUCKS? :u]" '_‘.;,__\‘- :.';:r: H.i‘i‘.lh;!;un

CITYDONIA

Al Guality index U AQY) €

Analyzethe simulation results,
evaluatethe impact of different
scenarios. As simulations are
conducted, the results can be
visualized in a
virtual way, allowing city officials
to iImmediately assess the impact
of decisions. This visualization is
crucial for understanding how
different restrictions will affect
both mobility and pollution levels
In the city.
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Use Case —Low Emission Zone

Implementing Low Emission Zones with LDT Toolbox

Data acquisition Al algorithm: Participote
Gather your data From Data Ask your citizens
Gather data from your city or generate Create Al models, = [ ) () e () Get feedback and engage with citizens
synthetic doto and/or downloa
- a . (J ] ?
& Your city’s data Ready-t -
. . . : . ors ors C
&/ Air quality monitors history @ Traffic
a a ) a

«/ Real-time air quality monitors U 9100 -~/ U
<> Weather " nveme - -

o/ Traffic sensor history - -
3 3 . () ()
— ;

- . = Air quality ODPPCO O
83 Real time Traffic sensors \
a
| S OroVIC
L8 Noise pollut
. 5 Synthetic Data Generator E (011 A () ~ (]
rE Simulate your missing data
Your city Input Output o Use Ca
- o -
Synthetic traffic data Q< Simulate w e - =0

Simulate Low Emission Zones Scenarios

' What if: Restrict entry &

What if: restrict entry

Low Emission Zone scenarios

What if: Restrict entry o ks S
to passenger vehicles Tahie 3

nario 2
v Emis

iy AT
S10M LOoNne

to delivery services

to trucks?

Urdenr Develapmast Efficiency (Une %) &
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Implementing Low Emission Zones with LDT Toolbox

=)

Your city

Use Case —-Low Emission Zone

Data acquisition

Gather your data

Gather data from your city or generate
synthetic doto

& Your city’s data

‘ &/ Air quality monitors history
«/ Real-time air quality monitors

o/ Traffic sensor history

8 Real time Traffic sensors

Al algorithms Creation & training

From Data to Knowledge

Create Al models, use the ready-to-use ones,
and/or download from the Marketplace.

Play & visualise

Visualize the impact

Get virtual representation of the LEZ
scenarios

; Synthetic Data Generator
Simulate your missing data

Ready-to-use models

& Traffic

|

<> Weather

Air quality {CO2, particles..)

=25
-
L2 Noise pollution

|
L
|

-
Synthetic traffic data "

input [Output -

Use Case & Scenarios

Simulate what if scenarios

Simulate Low Errgass

' What if: Restrict entry

Low Emission Zone scen

What if: Restrict entry
to passenger vehicles

to delivery services

What if: restrict entry
to trucks?

CITYDONIA

Av Gualty indlex /Uy AQY)

Make decisions to improve air
quality, reduce traffic, and
enhance the quality of life in your

city creating a transformation

plan.

Participote

Ask your citizens

Get feedback and engage with citizens

o7

City Innovation Plonner

Make informed
decisions and measure

Analyze the simulation results, evaluate
the impact of different scenarios, and
make decisions to improve air quality,

reduce traffic, ond enhance the quality of
life in your city.
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Implementing Low Emission Zones with LDT Toolbox

Your city

Use Case —-Low Emission Zone

Data acquisition

Gather your data

Gather data from your city or generate
synthetic dota

Al algorithms Creation & training

From Data to Knowledge

Create Al models, use the ready-to-use ones,
and/or download from the Marketplace.

Play & visualise

Visualize the impact

Get virtual representation of the LEZ
scenarios

@ VYour city’s data

‘ &/ Air quality monitors history
o/ Real-time air quality monitors

&/ Traffic sensor history

83 Real time Traffic sensors

Ready-to-use models

&> Traffic

N Weather

g™

Air quality (coz, particles. )

Synthetic Data Generator
Simulate your missing data

L Noise pollution

Input Output -

-
Synthetic traffic data. Q-

Use Case & Scenarios

Simulate what if scenarios

Simulate Low Emission Zones Scenarios

to passenger vehicles

Low Emission Zone scenarios

What if: Restrict entry @ Scenario 1

Low Emission Zone

' What if: Restrict entry o Scanarla 2

. % Loy Emission Zone
to delivery services
What if: restrict entry €Dy §°°“:‘:'° ¥ i
LOW EMISSon Zone
to trucks?

with passenger restrictior

with service van restriction

CITYDONIA

Av Gualty index /U AQY) ©

Uriden Develapmant Eficiency (Une %) ©

Participote

Ask your citizens

Get feedback and engage with citizens

'

City Innovation Plonner

Make informed
decisions and measure

Analyze the simulation results, evaluate
the impact of different scenarios, and
make decisions to improve air quality,

reduce traffic, ond enhance the quality of
life in your city.

fAh)

Your
improved
city
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Follow Us
and be part of the revalution




EE

3 i o i
. It : B : s g :
L’ = -8 e o -,?"&B; v S
" - =] " - il el 2o
il i il o R
= 3 e Wl el &
2 I .-‘,““:h ~Sul .
3 o A (v i
i e il as " |
. o o (y Py |
ol A il sl 8
! 1 " — - i g N1 A
I = 8 i . : e T - R
o= : . . 8 i Ll e T gl s | 8 " Y
=% R T T T TR

g8V

'Y ERT L .

ol

=

= Commission



Call to Action: Reminder

1 2 3

Prepare your strategy to Join the Livine-in.EU .

implement Local Digital o the ng:m Eval.uate .yourdlgltal
Twins movemen maturity with LORDIMAS

4 5 6

Discover the MIMs Plus to
start building your Open
Data Architecture
Framework

Apply to the EU Mission Express your interest to
Cities: Twin Cities participate to the Online
Programme Procurement Helpdesk

\__‘ European ‘
. %mmmissmn
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European
Commission

We value your feedback!

https://forms.office.com/r/2hTHUR4Knh Q



https://forms.office.com/r/2hTHUR4Knh

Call to Action: Register to trainings
BULGARIA

SUPPORT AND NETWORKS

How the Living-in.EU Community Supports You el

. p

Empowermen  Discover funding opportunities at EU level and learn how to apply and prepare your proposal

t February 18th, 2025 9:30 CET

SCAN ME

Please register here

Sl - European
i Commission




INCREASING \L

DIGITALISATION e
rwabdi: ol
READINESS OF .
BULGARIAN
COMMUNITIES

in collaboration with -

HALINOHATTHO CAPYXXEHWE HA DBHISIRVINERsE ANV s IVIRSARstII | wardiH B I E n A A Pﬂ B M

. T —

EURO IS8l peloitte

technopolis, mec

OPEN & AGILE SMART CITIES & COMMUNITIES embracing a better life II I I

European @ serendipity Cﬂpgﬂ-ﬂ'ﬂ.ﬂiﬁ

Commission
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