Data Spaces Symposium

Showcase: Interconnecting Valencia
platform to a data spaces
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IriS360

Powered by Libelium

An infinite space of possibilities that allows you
to get the most out of your data thanks to the loT
potential provided by the market leader Libelium
with more than 16 years of experience in high

tech.
Combines advanced Technology with the

intelligence of the people behind the Technology.

Unites the necessary infrastructure layer with the
right insights for your company, while meeting all
the compliance requirements you need.

Allows you to make data-driven decisions in an
automated and efficient way.
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Modular
and flexible
Dataspace




RELIABLE

* Advanced Device
Management.

* Remotely manage all
your devices.

* Programming of sensor
devices for remote
configuration (FOTA).

* Devices maintenance
(OMA LwM2M).

* Data Quality
Enhancement (IEEE
2510).

()
A4
SECURE

*|SO 27001 and the
highest level of security
(ENS High level -
Certified).

* Role levels management

* Add users with different
roles & permissions.

* Premium technical
support service
contracting

* Data storage for
historical data
(traceability).

(o @)

-

INTEROPERABL
E

* Data Spaces (MIM1 and
MIM2).

* Context API (ETSI NGSI-LD)

* Smart Data Models
(Semantics)

* Powered by FIWARE
platform.

* Create projects by
grouping devices,
connectors, and
dashboards.

Iris360

Powered by Libelium

EXTENSIBL
E

* Al on Demand (AloD)
* Send data to the main
Clouds in the market
and MQTT and HTTPS

* Data-oriented
platform. Configurable
search by data series,
range, date, intervals
and other parameters.

* Edge Computing
support.



G/ iris360

Powered by Libelium

FEATURES
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® B & 4 @

Semantic Vision

Data Integration for Data Integration & Analytics & Al on Demand
loT and,non loT Data Normalization Intelljgenc
| Prot|>cols
Data-centric Intake of information Events management

Business decision-
making based on
Grafana dashboards

architecture with from heterogeneous through the orchestration

Flexibility for visually
semantic vision to build sources and protocols

analytical or real-
time dashboards

of actions
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FEATURES
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Data Spaces i
connectil Integrated Hybrid deployment Ll B
Security management
Publishing data Securitization of Automate deployments

Tools to manage
devices, connection,
and workloads.

datasets for use and components and Hybrid System
integration by third functions to prevent Deployment Model:
parties cyberattacks Cloud and On-premises



Capa de servicios

Capa de
Soporte

KeyCloak

ADMIN
TOOLS

RS Modular Alarms/Alers
W e IS

Capa de Interoperabilidad
¥
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Realtime Blackend
Provider IRIS

Capa de Conocimiento

Aether Link
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Rest
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) Manager A

Semtech UDP Broker MQTT

Capa de Adquisicion
/Interconexion

Capa de Captacién

BaseStation Dispositivos / Servicios loT
LoraWAN PUSH

Dispositivos
LoraWAN
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ARCHITECTURE



Open
Hardware
loT Devices

STRUCTURE

DEVICE ___,
MANAGER

loT BROKE

VISUALIZATION &
DATA SERVICES

Al Engine

—»| Models

|

Data |~ | Business
bases Intelligence

v
Digital
twins
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Device behavior and operation
* Operating time

e Maximum and minimum
operating periods
Amount of data collected

Data Accuracy

@ CERTIFIED REPORTING : +
Validation of accurate contextual data _
represented & and elaboration of issue status Directive 2008/50/EC

reports : of the European
Parliament and of the
Council of 21 May 2008

o
 m—

on ambient air quality
and cleaner air for

Compliance Europe
@ ALIGNMENT WITH EUROPEAN DIRECTIVES
Aimed at improving air quality and national equivalents, a -+
' series of data quality criteria are established, as well as air ; """“

quality indicators and limits for the different pollutants. Directive 2002/49/EC

of the European
Parliament and of the
Council of 25 June

udited action 2002 relating to the
' assessment and
/) INFORMED DECISIONS IN URBAN : , ' management of
MEGELOPMENT ' environmental noise
Action plans based on contextual analysis and
prediction models




INSIGHTS

Accuracy Data Suitability
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Vertical-Driven
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INSIGHTS

PARTICULATE MATTER (PM1)
GOOD

0.45 pgfm*

23.08 gm*

2854 pg/m*

.52 pg/m*

27.58 pgfm*

.32 pglmt

22,30 pgfm*

.95 pgm'

1742 pgfm*

28.80 ugjm>

2130 pg/m?

20,5 pgfme

26.85 pgm*

2336 pgfmt

2534 pgfme

2361 g/

278 g/

25,69 pgfm*

2432 pgjeme

Lovel of tree axygen pros:

GooD

227 pglme
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IriS360
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Proven Technology

Datacracy made easy

Cartagena
Medellin

Algeciras

Valencia
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Cartagena

Medellin S e . Location

_. ® Cartagena City (SPAIN)
Algeciras @ Bus Train Station (CETENMA -
CARTAGENA - SPAIN)

Valencia

Proven Technology

The Challenge

® Air quality and noise monitoring,
PM, and meteorological stations.
@® Better irrigation control in parks
and gardens
Monitoring and control of people
flow in local fairs
Create a smart city platform: CEF
Broker FIWARE
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Cartagena

The result

Medellin

® Creation of an integrated Smart
Algeciras City s.olution in different domains.
® Opening of new business
. : - opportunities for the City Council
Valencia e thanks to the generation of
e & : reliable KPlIs.
Digitalization of processes and
improvement of decision-making
based on real data.

Proven Technology
OO0 0 ¢
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> @ Cartagena

(@]

© p '

E ® Medellin Location

8 ® Medellin City (Colombia)

= @ Algeciras

= The Challenge

o ' Valencia ‘ gl @® Enable the integration of

o A : L . information from different devices
and external sources for

subsequent analysis and

visualization.

Ensuring interoperability between
components (loT).

Smart city platform that is easily
adaptable and replicable to other
areas: environment, mobility,
health, and security, among
others.
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> @ Cartagena

O

[e) p The result

= ® Medellin

(@ Development of a Smart City platform
|q—) ' Algeciras for the city of Medellin under an

c infrastructure that ensures data

g _ . ‘ : interoperability as well as data

o ' Valencia ; ey ML e integrity, availability, and

confidentiality.

@® Provide real-time and historical
data.
Provide dashboards for real-time
data visualization and historical
reporting.
Include big data tools that allow
the analysis of information to
support decision-making.
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Proven Technology

iris360

Powered by Libelium

Cartagena

Medellin

Algeciras

Valencia

Datacracy made easy

Location
® Algeciras Port (SPAIN)

The Challenge

® Deployment of own sensors and

sensors already installed by the
Port Authority and other
administrations.

Development of a platform based
on Artificial Intelligence that
generates an impact model of the
different actions carried out in the
Port of Algeciras and its
environment, using deep learning
techniques such as long and
short-term memory networks
(LSTM) based on recurrent neural
networks (RNN).
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P Cartagena
O
TCD Medellin e Thesresult
<
8 Development of an advanced
= : environmental and sustainability
c AlgeCIraS management platform that has
g . allowed:
O Valencia
a
® Identify the different
anomalies/events that have

increased or reduced the impact
of factors on the environment.
Forecast medium-term impact and
support strategies to promote
sustainability; providing evidence,
indicators, and models to support
action plans.




Reference Architecture (valencia Instance)

People Operations
. User Interfaces
H3H (Digital Twin: .
Use / Visualize)

Al Service
Producer

Organization
/ SMEs

(Data
Producer
Owner)

MIM5/CityGML-MIM7/MIM2

Workflow and orchestration
AirFlow

Al Operating System
FastAPI (BentoML)

Al Engine
Apache Spark

Notebook

Data Processing Services
Jupyter

Data
(Digital Twin:
Data)

MIM1/MIM2

R
o

ETL

Connector

Dat
EEHES

APls

Catalogue (Marketplace)

List of Use cases / Apps

List of HVDs (High Value
Datasets)

List of Services /Processes

(Minimal Viable Al Services)

List of Models /
Algorithms
List of DataSets




Data Space Connector as a Service (Valencia

Consumer

Al Experimenter <buys> AW S
Consumer

i Al Startup <buys> Marketplace Gala-X

Consumer
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https://github.com/FIWARE-Ops/fiware-gitops/tree/master/aws/dsba
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Data Space Connector as a Service (Valencia)

®
gx:LegalParticipant o

Trusted Participants

Privacy Wallet

ba.fiware.dev:did

é |d did:web:packetdelivery.c

Q Id urn:uuid:a626badc-023a-4c5d-bdcb-
a402f80ala3a

did:web:pdc-demo.ds.smartcity-marketplace.com:did

You have a Verifiable Credential. To display it, é s W e o
sy click on the "Details" button. To delete it, click Id did:web:onboardir 'd-'-|5|35-f ware.dev:did
é Legal Name on the "Delete” button.
Delete
A é |d did:web:happypets.dsba.fiware. did
r lartar 8 rocc ¥
i Headquarter Address https://compliance.dsba.fiware.dev/cred
; fivi ; offers/c840da4b-c309-41a6-9ebc-
{"gx:countrySubdivisionCode™: "ES-VAL"}
{"gx:countrySubdivisionCo >-VAL"} 958b24314b21

onifnsisa Mersaiia Credertial. T disping é |d did:web:pdc-demo.ds.smartcity-marketplace.com:did

click on the "Details” button. To delete it, click
on the "Delete” button.

e
é |d did
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8abd0204135f
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ETE;'!“‘.S and conditions é |d did:web:ouranos-ws.con

70c1d713215f95191a11d38fe2341faed27d19e083917bc8732cadfead 9’

https://github.com/FIWARE-Ops/fiware-gitops/tree/master/aws/dsba
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Libelium solutions for Climate Impact assessment

INPUTS

3:)} Gropenn Historical gas
T4 Agency concentration data

Meteorological
data

Geospatial air
quality data

Traffic
data

Official datasets
(pollution, emissions)

People Contextual
LR data (NGSI-LD)

Mobility

Geographical Grid cell
Information (GIS data)
loT Sensors
(Hyperlocal data)

Copernicus

Artificial Intelligence

DATA SPACE

Data normalization
(Airflow, NiFi)

Smart Data Models
(Semantics)

Data classification .,
(K-means :
clustering)

Data Quality Enhancement
(DQE)

Data Quality Assessment
(IEEE P2510)
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CHIMERE

AI MODELLING

Zonification !

model

(Clustering) 'g
python
Pollution
simulation &

forecasting —"

(Digital tiwn) ensorFlo

CO2 Equivalent model
Decission DBSCAN
trees b
G h dmic
raphs XGBoost

LEZ
Low Emissions Zones

OUTPUTS

Pollution Origins
(ports, construction...)

Digital Twin

(Atmosphere pollution)

KPls, Graphs,
Dependencies
& Values

Sustainable Impact
Assessment (SIA)

Crowd Monitoring
(cars, pedestrians, visitors...)

Mobility &
Urban Planning




Street Canyon
Mobility models

Data stages

From traffic measurements to Air Quality modelling

Data pathway

Libelium
Characterization
of pollutant SUE
o e : Cany
emissions in Model
streets

" Traffic a
! il . Future traffic

‘ h forecaSt | prediction

- Air Quality

simulation




Street Canyon
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Street Canyon

ridimensional simulation domain for Finite
lement Method




Mobility pollution mapping
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Puisa sobre una calle para visualizar sus datos histéricos
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Mobility pollution mapping




Mobility pollution mappin

Google , ..




Behind the change.
Beyond the challenge.

Headquarters

Avda. Maria Zambrano, 31
Edificio WTCZ, Torre Este Planta 7
50018 Zaragoza (SPAIN)

Factory

Calle Gutenberg, 9-11
50015, Zaragoza
(SPAIN)

Libelium Lab

Calle Luis Bunuel, 6
30562 Ceuti, Murcia

(SPAIN)

www.libelium.com
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