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City Energy and Buildings

* Energy consumption reduction, increment of efficiency,
* Areas and building sustainability
* Improve accessibility to services, security and safety

Energy Monitoring: Building, floors, rooms, recharging poles,
cabinets, Community of Energy, Data centers, Energy for Hot / cold,
air condition, energy vs temperature and usage, etc.

Energy Management: Predictions, early warning, identification of
critical conditions

Smart Light Management: LED/mixt, cabinets, lights vs traffic, lights
VS security, energy saving, luminaries profiling, group management.

Smart Building Management: consumption, number of people, etc.
— Communities of Energy, Photovoltaic plants, sustainability
— What-if analysis, optimisation tools

KPI: Energy consumption, efficiency, pros/cons
— Light profiling and adaptation
— Autoclave industrial plants simulation, Photovoltaic plant simulation
— consumption / usage, energy vs temperature

Mobile App: monitoring, info-recharge, eSharing, booking, ..
Participatory: problem reporting, ticketing, etc.
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Integration of any kind SnapACity (C), August 2024




: ; . 215G =
FROM CITY : 8% B - ot > “oonmm ™ RN
DASHBOARD TO Pt o = m *1!-

. — - : [ e g’ iII||| nlll'" Aam it/
APPLICATIONS = S oans ' gl "|l ] llll !ﬂ.ll s ‘
1 = > & A SNioH e S| " L |l L
| ’ , _ . d - . - e : m ‘" -




Key Performance Indicators, KPI
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Mobility 5\ Health
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Food } Average
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|
Economy 5 Housing
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Erwvironment and
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Entertain. i
ﬂg y SUSTAINABLE s
k!
s * DEVELOPMENT \F "
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oM Calendar 5 o, 25 The target value has become a 10 ug/md
25 ¥ argetvale, & pg/m limit value since 1 January 2015 Hem
PM - Not to be exceeded on more R 99" percentile
ho One day Limit value, 50 pg/m* 50 pg/m? (*)
than 35 days per year. (3 days/year)
PM,, Calendar year Limit value, 40 pg/m*  (*) 20 pg/m?
; Not to be exceeded on more
o Maximum daily 5 th q q 5
3 8 hour mea Target value, 120 pg/m®  than 25 days per year, averaged| 100 pg/m
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NO, One h imi (G 2
,  Onehour Limitvalue, 200 pg/m® (*) 18 imes a calendar year 200 pg/m*® (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m*

c"snmcm

United Nations Sustainable Development Goals,
SDGs (for which cities can do more to achieve some
of the 17 SDGs, https://sdgs.un.org/goals);

Global
&

objectives of the European Commission in terms of ]_ O C a ]
pollutant emissions for: NO2, PM10, PM2.5
(https://environment.ec.europa.eu/topics/air _en);

15 minutes cities (where primary services must be
accessible within 15 minutes on foot);

SUMI: mobility and transport vs env
* https://www.snap4city.org/951

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

Low Level/Real Time: global traffic, quality of
service, betweenness, centrality, queue, time to
travel, etc.


https://sdgs.un.org/goals
https://environment.ec.europa.eu/topics/air_en
https://www.snap4city.org/951
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Data Driven Decision Support

e Decision Sup 0 ort syst em oo Al
* Assessment / St rategies =1 =  |=m= ;4 :

* Data Rendering, = )
* visual analytics, business intel.. [: R — - ..

e Data Analytics, ML, Al

* Data aggregation, Storage,
indexing

* Data Ingestion
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6 o
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SMART DATA MODEL
10T DEVICE MODELS, STORAGE
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Snap4City Microservice Platform
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)5 " : % Proc.Logic v v"‘
R[ i

GW
Is Sensorsand Y
=’ Actuators Dat

— Data Knowledge : ?
4 ' Analytics:
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Services
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Web/Mobile Apps
Dashboards & Interfaces
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Standards and Interoperability (6/2023) ""*s"“"

Compliant with: Bereus

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean,
Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, OBD2, Proximus, ..

* |loT model: FIWARE Smart Data Model, Snap4City loT Device Models

e @General: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,
WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, VMS, ....

* Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM,
Enfuser FMI, Lidar, gITF, GLB, DTM, GDAL, Satellite, D3 JSON, ...

* Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, PostGres, MS Azure, ..

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..

«  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, .. https://www.shap4city.orq/65

e Social:Twitter, FaceBook, Telegram, ..

 Events: SMS, EMAIL, CAP, RSS Feed, ..

 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65

High Level Types I E—— ¢“SNAP!crry

Snap4City (C), August 2024 B
* POI, IOT Devices, shapes,.. r—
* FIWARE Smart Data Models, B e
* loT Device Models g i
* GIS, maps, orthomaps, WFS/WMS [
GeoTiff, calibrated heatmaps, .. [ e e )
 Satellite data, .. R _ : :

e traffic flow, typical trends,
* trajectories, events, Workflow, .. fez “ , ,
* 3D Models, BIM, Digital Twins, .. |~ S T E e
e OD Matrices of several kinds, .. | == L), /e ‘ e ey
e Dynamic icons/pins, .. -
* Synoptics, animations, .. %
* KPI, personal KPI,.. e
e social media data, TV Stream, iy
* routing, multimodal, constraints,
* decision scenarios,
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Available Al Solutions on Snap4City

https://www.snapdcity.ore/997  More than 80 Available Solutions & 300 Al applic.

* Mobility and Transport

* Environment, Weather, Waste, Water
 City Users Behaviour and Social analysis
* Energy and Control

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis i ,
https://www.snap4city.o

* Low level TeChniqueS rg/download/video/DPL
SNAP4SOLU.pdf

https://www.snap4city.org/download/video/course/p4/

Snap4cCity (C), August 2024 22
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https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/997

UNIVERSITA DISIT
FIRENZE ?%!%TFO RTedIERsvoTeMs
F l R_E N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS

e

T

Monitoring

KPI

\, Digital Twin

Models & ™ NS

Predictions,
Data Anomaly Detection,

A Analysis, Assessment
Decision Warning
Support System
'k Simulations,
Scenarious TFR, Crossroad,
7 :
Public Transport,
| Routing, ..

What-If Analysis,
Optimization <
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UNIVERSITA - INIFQ DISIT S
FIRENZE i, finan @ 3ilomment GL3ALS é SNAPicty &

AND TECHNOLOGIE

1 %ERTY

il

QUALITY d
EDUCATION

GOOD HEALTH
AND WELL-BEING

e

1]

15 Minute City Index:

— 13 subindexes: energy, slow mobility, fast
mobility, housing, economy education, culture
and cults, health, entertainment, gov, food,
security...

* Monitoring and Prediction of energy
e Stimulating: Bike sharing, e-bikes, car charge,

Community of Energy, planning energy plant

consumption

etc.

i te  Industry 4.0 integrated solutions

AND INFRASTRUCTURE . .
* Decisions Support Systems
& * Process optimization, control

* Predictive maintenance

| r

1

Q! ““W" 1A
e :ECL~~

TS

«. wrmiN TNy gt

e Smart City infrastructure: monitoring and

* Effective and Low cost smart solutions
* What-if analysis, Simulations
* Origin Destination matrices computation

resilience, long terms predictions

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1 CLIMATE
ACTION

itoring and Predicting: NO2, NOX, CO2
c flow, pollutant, landslide, waste, etc

c flow reconstruction
and vs Offer of Mobility analysis

Shortening justice time

Anonymization and indexing legal docs.
Prediction of mediation proneness
Ethical Explainable Artificial Intelligence

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:
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UNIVERSITA
DEGLI STUDI

Ll SR ¢YSNAP/crry 5
. Goals: Energy Domain (2o24ss)

* Energy consumption reduction, increment of efficiency, sustainability
e accessibility to services

 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring energy consumption (heating, cooling, prod.,..), conditions, charging stations, etc.
* Managing Smart Light for city: dimering, programming, traffic control, controllers, legacy, etc.
e Early detection/warning, alarm, of critical conditions
* Managing smart services: cabinets, lockers, etc.
* Production of suggestions, nudging
* Global and local 3D/2D representations of area and buildings
* Managing Communities of Energy, certification via Blockchain
 Computing predictions of any kind

 Solutions for Planning (optimization and what-if analysis)
* Reduction of energy costs, via optimization
* |dentification of roofs with better orientation
e Optimization of battery storage size for PV plants
 Community of Energy planning and viability

 Algorithms and computational solutions, see next slide

DINFO

FTTIMENTO DI
INGEGN
DELL INFORMAZIONE
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UNIVERSITA
DEGLI STUDI

FIRENZE

TODI
NNNNNNNN 1A
DELL'INFORMAZIONE

-‘ z WL

SSSSSSSSSSSSSSSSSS f é

R > R CITY
- L

ools: Energy Domain (ozas)

Monitoring Energy Consumption in single building, area and per zone

Smart Light management, unicast and multi cast management, smart light
controlled by traffic flow data

Monitoring Energy provisioning on recharging station

Matching Energy consumption with respect to the actual usage

Computing Roof orientation for Photovoltaic installations

Optimisation of Photovoltaicc installations to identify the best parameters of
size and storage

Collecting and managing Communities of Energy

Computing KPI

Etc.

Snap4cCity (C), August 2024
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Smart Light Control of C ﬂ P cLON o

* Energy Domain

== HELSINGBORG H22 DEMO - C3PO-NEWGUI o

* Smart Light, MQTT, ....

* |oT Orion Broker FIWARE  [F § | REies
eDashboards @ = W F ' R

* Map coverage on Sweden

* Monitoring and real time control

* Energy control, analytics e o e

* Direct control —
* Historical and Real Time data e —

. : [ R (

* Services Exploited on: S g

° DaShboardS A1 . illuminanceLevel - 7 days

* Since 2020
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Karlstad Street Lights CAPEcLON CSNABtcr
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Sun 28 Nov 20:02:16
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UNIVERSITA DINFO » L)
DI ENZE RS pmemesmesn, SNAP/cry &
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy M:w

AND TECHNOLOGIES LAB

Snap4Building Domain ozas)

e Goals:

increase efficiency, cost reduction, sustainability
Accessibility to services
Security/Safety

* Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)

Monitoring: usage, energy, environmental conditions, people flows, services, etc.
Early detection/warning, alarm, of critical conditions, notifications, decision support
Production of suggestions/prescriptions, nudging

Managing smart services: cabinets, dispenser, lockers, etc.

Global and local 3D/2D representations of area and buildings

Integration with Video Management Systems

Computing predictions of any kind

 Solutions for Planning (optimization and what-if analysis)

Reduction of energy costs via optimization

 Algorithms and computational solutions, see next slide
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Smart Buildings, Snap4Bullding (ozss)

* Digital Twin for monitor, control and manage distributed infrastructures
» 2D/3D representations of the whole set of buildings, BIM modeling
e Entities (building, floors, rooms, parking, charging stations, gates, etc.)
with their shapes and descriptors, and data monitoring the allocation to
office, meeting, cafeteria, storage, stairs, elevator, etc.
* Monitoring and computing KPIs on real time for
* energy consumed or produced (hot/cold), parking, logistic, presences,
cleaning, air quality, departments, subareas, maintenance, etc.
* allocation/designation, dispositions, heating, cooling, temperature,
equipment, etc.
e grouped in Zones

Snap4cCity (C), August 2024
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‘ - =il

Ispra Floor, Zone And Room Detalils FiGOCt18:41:50 @@

Floor PT of Building 58A

« Date Observed: 10/6/2023, 6:30:02 PM
« Capacity: 37
« Allocation: 31
* Occupancy: 1
o DAC: -6#
o DOA: -30#
o DOC: -36#
o PAC: 83.78%
o POA: 3.23%
o POC: 2.7%

Select a Zone metric: I LId

Date Observed: 10/6/2023, 12:01:00 PM
Zone Id: 58A_PT_B

Capacity: 1

Allocation: 0

mq: 12.16

Average hourly temp. Xi: 24.07°C
Average hourly temp. Xs: 20.92°C
Average hourly temp. Xt: 6.00°C

Heat Start temp.: 17.92°C

Cold S%art temp: 23.92°C
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Wed 1 Nov 11:03:31

Building ID: _
m

Variable:
B BUILDINGUNIFI_BIOMEDICA

Popup on Shape Click DETAILS| DESCRIPTION| RTDATA|
v Last update:
nemininﬁ Value
capacity 160 Date Observed: 1/11/2023, 10:11:01
P : : : : ; . Capacity: 160 #
allocation 150 ) § 3 i i Yy 2 ; Allocation: 150 #
occupancy 125 “4h 30d g El o A Occupancy: 125 #
' s DAC: 100 #
Keep data on target widget(s) after popup close: [ i S o DOA: 90 #
] no DOC: 80 #
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i ] POA: %
Medicina X
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Energy Hot: 160 kWh
Energy Cold: 140 kWh
- e ' Segreteria 1.0 Power Hot: 24 kW
Fisiologia 63 ¢ Student Power Cold: KW
' Outdoor Temperature: 19 °C

Number Campus

Energy Prodction 1m Energy Production Weekly Trend
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Energy monitoring and business intelligence

Green and Data Driven District

CCSNApdmnuser

Aggregated KPI

JuicePark ~ SmartPole

CityAnalytics

Energy produced to date

JuicePark Ij]kWh

SmartPole |27.341 [kWh

CityAnalytics insight

Average daily people [9845.3

Average Milan resident
over tourist ratio m

Videoanalysis - KPI to date

[ 0]

Vehicle counted 520

People aggregation [ 0]
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WiFi sessions daily peak

SOS events to date

SmartPole requests
Max connected devices [j 9 El
JuicePark requests E
AED requests [j
Juice Park Smart Pole
Detailed KPls Detailed KPlIs
Privacy Policy Cookies Policy Terms and Conditions
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Vehicle charging sessions to date

EV car 0
(|
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Green and Data Driven District
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) S RETMETOD  RERETESSTNE A, v SN Ap4
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TR\ AND TECHNOLOGIES LAB

* Solving Navier-Stokes PDE (partial differential equations)
equation, via PINN approach

— Reduction of computing costs for simulating load effect into the
autoclaves curing process

— Validation wrt Open Foam
— Precision on steady and transitory cases
— Definition of Transfer Learning techniques

* Videos on https://www.snap4city.org/1010
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Comparison of PINN vs-©penFoam and error
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Digital Twin Local, 3D vs Real Time Data
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2023 booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf
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* Industry

https://www.shap4city.org/d

https://www.snhap4city.o

ownload/video/DPL SNAPA4I

NDUSTRY.pdf

rg/download/video/DPL

SNAP4SOLU.pdf
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* 11 running installations in Europe
* Antwerp area (Be)

* Snap4.city.org, Greece, Merano, Cuneo, ... . &g

: «  Bisevo, Croati \
* Toscana, Pisa, Sweden, ISPRA, Snap4.eu, - soogel) | Y

: . 2 Brasov (Ro) %ﬂa
° Alta|r’ |ta|mat|C’ Roman|a’ .\ C EapelonI(Sweden:Vésterés, Eskilstuna, Karistad)
* Cuneo
DISIT demo (multiple)

* 16 projects, 12 pilots on 10 Countries Dubrovnik, Croatia

Firenze area (I

e >40 cities/area : SardaLakearea ()

Helsinki area (Fin) )

 Widest MULTI-tenant deploy has + Limasol[C) 2,

Livorno area (I
Lonato del Garda (1) prus ’7 ‘{
Malta (Malta) -~ [

* 24 Organizations / tenant =
> 8850 users on T &

~
Mostar, Bosnia-Herzegovina v e
: - e d /

> 1800 DaShboardS : Oslo & Padova (Impetus) J

Pisa area (I

> 17 mobile Apps + Bistoia c~

Pont du Gard, Occitanie (Fr)

> 2.2 Million of structured data per day ;. fetol s

> 580 loT Applications/node-RED G G , /

2 7+ o e Sard Region (I)
> 750 web pages with training AT R
2 — = * SmartBed (multiple)
> 75 videos, training videos +  Toscana Region (1), SM
e Valencia (S)

* Venezia area (!

¢
A
*  WestGreece area (Gr) A/X/"“‘/_/

Snap4City (C), August 2024 * +lIsrael, Colombia, Brasile, Australia, India, China, etc. 0 O

Main Organizations/areas
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