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Challenges vs Technologies

DSS, Decision Support Systems, with multiple objectives:

e Quality of life for citizens, improvements of services, cost reduction,
innovation, attractiveness for tourists and/or industries and/or commercial
activities, etc.

provide the decision-making process with simulation tools integrated with
short-, long- and very long-term prediction algorithms

-2 what-if analysis

e Analyze incipient events to cope with events;

e analyze future situations for structural planning.

Opportunities and needs

e cxploit huge amounts of heterogeneous data (Big Data) that come from
the territory, from the structures and services of the city and from the
stakeholders;

e flexible, dynamic and interoperable models and analysis tools;
e accessible for:
= Operators, decision-makers, stakeholders;

= citizens as a tool for illustrating and discussing possible solutions
and development plans with them.

Snap4City (C), May 2023
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* Digital Twin
— Connected with real systems

— Modelling aspects: structural, visual, i
informative, real time data sensors (context), i
POI, functional, resources, etc.

— Integration: Al/XAl techniques, simulations,
users’ needs, etc.
e Utility to
— Experiment via simulations and analysis by
case

* Reduction of costs to experiments new solutions
» Share the possibilities with city users

— Virtual Representation

W m—
A & =I\ !;-—
* Easier to understand the context, review from - AL R W ] ‘“,"‘
multiple points of view ‘
— Who

* Discussion with city users, decision makers
* Support: decision makers, proposers of solutions

Snap4City (C), May 2023 4
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slobal/Local Digital Twin
3D representation of the city with...
e geomorphological, hydrogeological aspects,
e private and public transport networks,

e waste recovery systems,
e weather conditions, climate and microclimate,

L ‘ ‘ e cvents, emergencies, ..., parking, sharing, ...

\o ol 2 ISP |5 - - e tourist and city user flows, origin destination matrices,

: i L e commercial activities, urban decorum, public lighting,

e green areas, cleanliness, safety on the road and in pedestrian areas,

e places for entertainment events, cultural activities, attraction and
aggregation points of the city,

Complex and heterogeneous information, structured and
unstructured, historical series and in real time data, public/private and
sensitive data for security aspects.

o -2 Reuse of legacy systems

GIS (Geographical Information System),
ITS (Intelligent Transportation System),
AVM (Automatic vehicle monitoring),

from IoT (Internet of Thing) systems and networks.
Snap4cCity (C), May 2023
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SMART SOLUTIONS AND DECISION SUPPORT SYSTEMS
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DASHBOARDS, WIDGETS
TEMPLATES

EXPERT SYSTEM, KNOWLEDGE BASE
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SMART DATA MODEL
10T DEVICE MODELS, STORAGE
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BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE

EXPLAINABLE Al, MACHINE LEARNING
OPERATIVE RESEARCH, STATISTICS

- 1
VISUAL PROGRAMMING, ADAPTERS
DATA FLOWS, WORKFLOWS
PARALLEL DISTRIBUTED PROCESSING
DATA DRIVEN

API - MICROSERVICES - GIS - BPM
VIDEQ - REPORTS - MAPS - 3D ...

Native and External
Applications

Smart Parking
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METHODOLOGIES
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* 11 running installations in Europe

R Snap4.City.Org, Greecer Merano) Main Organizations/areas
. * Antwerp area (Be)
« Toscana, Pisa, Sweden, ISPRA, Snap4.eu, . soemei) <
< 3 3 * Capelon (Sweden: Vasteras, Eskilstuna, Karlstad)j\
e Altair, Italmatic, Sweden, Romania, .... - DISIT demo (multiple)
* Dubrovnik, Croatia
* 16 projects, 12 pilots on 10 Countries ; Zeeerel "
oy * Greece (Gr) 'y
° >40 C|t|eS/area * Helsinki area (Fin) . f "Q
i * Livorno area (I ,::‘-* i - N ’ ) ' A
* Widest MULTI-tenant deploy has + Lonetodel Garde () R 4
3 ostar, Bosnia-Herzegovina v.:vi \\
* 19 Organizations / tenant T PR
* Pisa area (| i 7 ‘f‘fa
* > 8000 users on . Pistola e O
* Pont du Gard, Occitanie (Fr) O v
* > 1600 Dashboards + Prato (] S
’ * Roma (l) \\
b 16 m0b||e AppS * Santiago de Compostela (S) \
itk * Sardegna Region (l) O\-.._.__\‘ :
* > 2.1 Million of structured data per day - sen:0 M Q,,
: : * SmartBed (multiple) ) — (
e >520 loT Applications/node-RED + Toscana Region (1), SM —
- ek * Valencia (5) “:. OO OO
* > 700 web pages with training " Venezia area ( A4 gt
* WestGreece area (Gr) e
°

> 70 videos, training videos
* +|srael, Colombia, Brasile, Australia, India, China, etc.


https://www.snap4city.org/

High Level Types

e POI, IOT Devices, shapes,..
 FIWARE Smart Data Models,
* |oT Device Models

* GIS, maps, orthomaps, WFS/WMS,
GeoTiff, calibrated heatmaps, ..

» Satellite data, ..

* traffic flow, typical trends, ..

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins, ..
* OD Matrices of several kinds, ..
e Dynamicicons/pins, ..

* Synoptics, animations, ..

* KPI, personal KPI,..

* social media data, TV Stream,

* routing, multimodal, constraints, ..
* decision scenarios, ....

, | UNIVERSITA
|2 | DEGLI STUDI

FIRENZE
10/22 Snap4City (C), May 2023
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Ingestion, agg. = exploitation

* > 190 protocols and = I 'T6T"B )
formats / standards safk r° 2 == Lo
* Any format, any é*z_. LT | —=
OT Device !i?mtrs’ o7 Edge —

channel, any data, any
broker, any protocol, ...

* Km4City Knowledge
base Ontology reasoning
on geo, space, time,

Web Scraping )

GIS data, Maps, .

CcSNANcnv

rE|ationShipS API, External Ser\nces :
* efficient tools for e RestCall.... My Files
e Bidirectional data el — ?Zﬁiﬁ’iﬁii’iﬁﬁﬁlﬂymi
channels e Petsinel Dot stores @ ) B mmnin

&LD LoD (—
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Expert System semantic queries
* via:

* Smart City API
for

Apps and third 2| MR
A [ m—— :

* MicroServices
data driven
develop via
visual language
Node-RED

https://www.snap4city.org/19
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Almost no coding platform

* loT App Visual
Programming, no

coding

* MicroServices data
driven develop via

visual language
Node-RED

Snap4City (C), May 2023

Data transformation
Integration

Scripting Data Analytics
Data ingestion
* Business logic
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Shap4City
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Fast to realize reliable & secure Solutions €*SNAP/cry

. ¥ IOT and data World
* Via Snap4City tools ,%@D@L
*Dashboard Wizard ~ SZ%i&a
* Dashboard Builder "

* Data/Visual Analytic

Dashboards and Apps

|OT Applications

* Smart Solutions results to be
* Real time data drive

Secure end-to-end

GDPR compliant

NOX
pg/ms3
Bow

B uzxs

* Reliable, interoperable o
* Auditable, marketable \=Z":1335

B 125150

| B35
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Different Themes ¢“SNAPLcry

New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793

Snap4City (C), May 2023
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Domains

e Smart City, control room i TV T W | —
. o e T

mmmiMol sasso  mEDro.

e Green Deal, smart light, .. s B jff _' - } | | B
e Environment, pollutant, .. — 2 |
e Mobility and transport :ﬁ- “iwéiﬁ
e Tourism and People

e Energy, Industry A
. - . ; Predicting City Areas Crowd level
® SOC I a I M Ed Ia , e "Chi-'"’a':te"lll.ng Users’ Behaviors

¥

https://www snapdcity.org/dashboardS martCity/vies
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e Big Data
e Artificial Intelligence
e Public and private data
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/e | N

QUALITY e 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
consumption

Stimulating: Bike sharing, e-bikes,
car charge, etc.

Industry 4.0 integrated solutions
Decisions Support Systems
Process optimization, control
Predictive maintenance

Smart City infrastructure: monitoring and
resilience, long terms predictions

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

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

13 henos

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

W
=
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15MinCitylndex

What would support my neighborhood to
become a 15-Minute City?

Using the Open Data:

We developed a data analytic tool based on
municipal and national open data to assess
services adequacy for people living in each 15
minutes areas of the city.

Good public
transport services:
bus, new tram

- i —
E P

% | UNIVERSITA
DEGLI STUDI

= | FIRENZE

£ SNAP A cry, ot A |

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

D}STI‘QIBUTED SYSTEMS
TECHNOLOGIES LAB

2R

line, train stations,
cycle paths.

Careggi/Rifredi is a relevant district in
Florence because of hosting the main
Florence/Tuscany hospitals Careggi and
Meyer, but also university headquarters
and many other workplaces.

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MijkzO
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| F
Come : |
. = /
'd - “, - o kA fionar \<_\~ .,
! 5, ’ - e B
p S 4 = . -
15Miﬂ IHGEX l_;lL\Tf‘jl a gl[]!l.i --_“‘\) 2 [L"-’ o
Index i 5 ' =
Critical o |
Insufficient Scandicci /"L—\ ,—/ /
Satisfactory Rinald -
Fairly good S
M Good Sport Mz;?.lity
Weight Cowernmeant
. Average Sarvices
The tool supports the becoming of a 15- rar I'Ea,,\
Slow
Minute city evaluating the service level in Mobility _/{5 _— s
. . \
various domains. AN & > ff
. 3 Avarage
Sarvices '1|‘ 1 : | &
i
| |
! 3
Econarmy «‘ . : 3 ﬁE Housing
4 3 =l T Culture
Environment — and
hd Cults
Entertain. :
= =3 Cocial Security Education
5 \\?\{ - 3
= A \ 15Min Indexes # Max Value Suff value
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15 MINUTI INDEX BOLOGNA CITTA 5 o~
METROPOLITANA - NEWGUI 8

Tue 3 May 20:14:59

« | # of Inhabitants
Green factor

Civil factor
Industrialization
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Environment
Index

15Min Economy
Index

o 15Min Housing
Index

15Min Health
Index

o 15Min Food Index

o 15Min Education
Index

o 15Min Slow Mob
Index
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Scenario: SnapBot: Real Time Smart City services via Telegram
. Scenario: Copernicus Satellite Data
. Scenario: SmartBed, Materasso Intelligente
. MicroServices Suite for Smart City Applications
. Scenario: MODBUS for Snap4Industry Snap4City Applications
. Scenario: MOBIMART Interreg: MOBilita Intelligente MARe Terra
. Scenario: City of Roma case, mobility and environmental data
. Scenario: Herit-Data video and aims -
. Scenario: Control Room vs Video Wall c e n a rl o u S
. Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)

*  Scenario: how to manage maintenance and accidents workflows o NP . . .
. Scenario: Snap4Home, how to exploit Snap4City solution on home automation Data Analytlc. Orlgm Destination Matrlces'

«  Scenario: Energy Monitoring Algorithms and tools
*  Scenario: Multipurpose User Engagement Tools e Data Analvtic: Traffic Flow Reconstruction

. Scenario: 5G Enabled Water Cleaning Control (smart city, industry 4.0) J Ivtic: | | d th f
. Scenario: High Level Control of Industrial Plant (industry 4.0) Data Ana ytic: in general, and the cases o

:: 4 CITY
e g

- ?ﬁm'

M‘M

. Scenario: Vehicle Monitoring via OBD2 Antwerp and Helsinki
“ Scenario: Events and Museums Monitoring in Antwerp e D A - P ; g
nalytic: Predicting Air li
. Scenario: High Resolution Prediction of Environmental Data ala C Vt.C ed Ct_ & Qua LY
. Scenario: Mobility and Transport Analyses in multiple cities * Data AnaIVUC: Analyzmg Public
*  Scenario: People Flow Analysis via Wi-Fi Transportation Offer wrt Mobility Demand

. Scenario: Antwerp Pilot on Environmental Data

. Scenario: Helsinki Pilot on Environmental Data

. Scenario: Firenze Smart City Control Room

. Scenario: Mobile & Web App: Toscana Where What ... Km4City, Toscana in a Snap

. Scenario: Helsinki Pilot on User Behaviour

. Scenario: Antwerp Pilot on User Behaviour SnapA4City (C), May 2023
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Smart City Control Room " C“SNAPLcry
: & FIRENZE
Florence Metropolitan City

 Multiple Domain Data R R SRR

SITLATCNE VIABILITA

 Thousands of Open/Private data, POI, IOT, etc. e o LN S

UIOROLOA (1] CALZA o) SAMEROCIOMH

* mobility and transport: accidents, public transport, e B 2L
parking, traffic flow, Traffic Reconstruction, KPI, ... e M

* AND: environment, civil protection, gov KPI, covid-19,
soIC|aI & social media, people flow, tourism, energy,
culture, ...

Multiple dash/tool Levels & Decision Makers
* Real Time monitoring, Alerting, quality assess.
* Predictions, KPI, DSS, what-if analysis :

Historical and Real Time data
*SBillions:oMDatar ™ = S BEReE |2

* Services Exploited on: e
* Multiple Levels, Mobile Apps, API —

Since 2017
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Available Data Analytics
* Mobility and Transport

* Users Behaviour analysis
 Environment and Weather analysis
* Management and strategies

—Early Warning, What-If analysis

—Resilience and Risks Analysis
https://www.snhap4city.o

—Semantic Reasonin
5 re/download/video/DPL
SNAPASOLU.pdf

DATA AMALYTICS AR
ARTIFICIAL INTELIGENCE

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

SnapA4City (C), May 2023
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Big Data Analytics + Artificial Intelligence s NAv

Al & XAl:
* RF XGBoost, BRNN, RNN, SVR,
DNN, LSTM, CNN-LSTM,

* Decision support
e Early warning, City Indexes, etc.
 What-IF analysis (simulation + Al +

data) Autoencoders, ...
e Predictions * (Clustering: K-means, K-
e Short and Long terms predictive Medoid, ...
models on: e XAl: Shap, variations, lime,
* traffic, parking, people flow, _
maintenance, land sliding, NO2 gradients
. |3<||())|2:,|0“)I prediction: Pollutant (NOX, Computational processes:
* Suggestions and recommendations * Heatmaps, ..
» Modeling, simulation, routing * trajectories,
* Traffic Flow reconstruction * OD matrices,
* Constrained Routing * Typical Time Trends, etc.

https://www.snhap4city.org/download/video/course2020/da/S
nap4City-4th-slot-Data-Analytic-v4-6.pdf



https://www.snap4city.org/download/video/course2020/da/Snap4City-4th-slot-Data-Analytic-v4-6.pdf

Snap4City Analytics Avsor

Decision support systems
Improvement of life quality

Sustainable Solutions
Reduction of costs
Risk Assessment
Resilience

Snap4City (C), May 2023

Data Analytics

Prepare ¢“SNAP/ciry
bl
Recover
Adapt : o
damage "'g -

System Modeling
and Simulation

/

Knowledge
Models

Scenarious

Short Term Predictions, .
: » Early Warning
Anomaly Detections

| l

Long Term Predictions,

Disaster Recovery

Anomaly Analysis l
Recommendations & Strategies and
Prescriptions Plans

What-if Analysis Partial gr

Decision Support System, targeting: Quality of Life, KPI, SDG, 15Minindex,...
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o _ o L & adh o . I,‘ >
Decision Support systems, Whnat-I1

o Event planning, via what-if analysis N ic Fl T
/
o Change in the graph structure of the city Tra ICE F oW /
Aer\t'q;‘orm Firenze A <}
Amerigb_‘_\f_.uhcii_d_' — __‘_q_".__..; y/n

o Impact on the flow of people and vehicles

o Adaptation: public transport, traffic, pedestrian management, etc. T A

o Immediate reaction to natural events or not
A
o Everything is ready and updated in real time 2 i
o Each view is contextualized in terms of data: descriptive and f
prescriptive <

o Digital Twin

o More detail in the context integrated data ROUtl ng

o Greater realism in deductions and representations

o Less fragmentation and non-uniformity in the views to support
decisions

SnapA4City (C), May 2023
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What-if Analysis on Pub Transport

 Definition of scenarious impact on
 Traffic, Pollutant, parking, public transport, private flows, etc.

& . = G
b, 0 sy, & 2
i K P I danad IyS IS : Welcorme 1 DORAM ouersty .50, o A P S
. n; The public transportation system has been analyzed in the City, considering the service offer vs. mobility demand. The top-thirty most :
Hacl crowded stops are presented on the right panel and on the map. Please, select your desired scenarios or a stop on the map to perform other | o] Indipendenza Xxvii Aprile 75 = p PDT:.;“::&
3 ./ analysis. e & a
¥ . e gpe s s < S e A = e —— ¥ N 9 [JP.Za Indipendenza L5
Public Services’ | Mermads
g las g CUMETe Molor >, Firgnze" 25
d 4, ﬁ"“c‘, g 2 ’\:;g;;“zm oef;nﬁw' \& ; e Lerg‘if'\ I | ’ | ‘ I ‘ | | |
; ¢ / NVES\ Nh“"‘“ 0 I 1Ll
g N ow
Daily Pick-ups ! v i
1= 0 Pick-ups/Vehicle Arrival
3 E @ Drop-offs/Vehicle Arrival
] . - 2 407 ; #a
Stop(s): Indipendenza Xxvii Aprile,R.Z2 Indipendenza . 5 (|
o L : g (] | Daily Vehicle Trips | ‘ | | | | | | l A
o 3 S 2 : o R p R = g 1]
g v o 5 979 5
i ’ £ % N i i *q.,% Eqp‘fb e i i :
1 uenﬁm ¢ s ) 3 ) Z % 5 3 L‘%.. %g c%) di Marte; J
/ o . - i & X : A L, "
0 i 10 J X % 8 ¥y ) g K, !
E 5 E G . : . q "3 3 of & %ﬁ ‘e\_";% 50 = Pick-ups
du A 4 i Scenario SEIECtOf ] 8 A5G | & Stazione Nazionale ® Drop-ofs |
[ 1l . ! E T g Bronan® .. 1. 42 ?S Sﬁ‘. & | & |
! Lconzing. < A ]
E- o 0 LU I} - q 0 0 - o ANl ; T & 5? °| g 25 |
p e ] 6] 1 4 B H : vl . AT e, RN E A X I : ;
i B opy o u HgQd: (6 6| g - | Choose a scenario: Actual scenario vl Load 4 g j““"""""”' e b S | | | I ‘ | | I
9 " 1o st icicty g i Lk
o E @ o d A @R !5 kg e e . T, G, : | : o
ﬁ LU L A 1 B B d H B 7 1 8 [ Actual scenario: Describes the current status of the public transportation network. (More Info) i
1l —— ; 4 |
- m B B — - B SRS T = R
0 g H n E H — H ﬂ u n = N g s ’ = ! p i . ———— N | Daily Pick-ups ) . 7
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3 i 3 10 9 g 7 3 = B § 5 O : > J'fw ] /0 ® ",--1 [ | ‘\,li =Y x\‘,-:‘ M GET | i @ Drop-offs/Vehicle Arrival
=] o = - 9 - - 1] 89 &l
H = o HUHGS o Y o E T T T o =B > 62000 K ?T; 51900, L""H > 31000 [ ‘Eu Xeu 2320001 1 wh et 101 | e | -
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AI/XAI on: Mobility and Transport

What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)

» Traffic flow reconstruction from sensors and other sources (simulation + ML)
* Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)
* Public Transportation: Ingestion and modelling of GTFS and Transmodel

* Analysis of the demand mobility vs offer transport of according to public transportation and multiple

data sources (Simulation)

* Assessing quality of public transportation (analysis)
* Accidents heatmaps, anomaly detection (analysis, ML)
» Tracking fleets, people, via devices: OBU, OBD2, mobile apps, etc.
* Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing
e Computing Origin Destination Matrices from different kind of data (analysis)
* Computing typical trajectories on the basis of tracks (analysis, ML)
* Computing Messages for Connected drive
* Slow and Fast Mobility 15 Minute City Indexes (analysis, ML)
* Computing and comparing traffic flow on devices and at the city border (analysis)
* Typical time trends for traffic flow and loT Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport

Snap4City (C), May 2023
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Traffic and Mobility of people is the key:

NS * High costs for society and for people
==Y e * Sources of pollution: NO2, CO2, etc.
* Increased multimodal supply / demand
) * |Increased complexity of mobility
- r; * Impact on quality of life: SDG,
| & @ 15MinCityIndex

* Impact on primary and emergency
services: firefighters, ambulances,
security, freight transport, ..

Environmental impact
-  Due to traffic but also to climatic factors

%
@

Snap4cCity (C), May 2023
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Information on complex networks Towards Sustainable MObIIIty

Few measuring points with data over time
o

.{' Traffic predictions with respect to unforeseen events
Predictions on parking, bike sharing, etc. 60 minutes Cluster1 BiLSTM

=7 4 NS Bi-LSTM »

4 (timesteps)

ikes_available

000 - 000
000 - 000
uoRdipaid

S31n1e3) JO JaqInU) 9|
0000 - 0000

1st Layer 2nd Layer 3rd Layer

‘GRALheatmap
\ Heatmap Controls:
NN\ Max Opacity: ¢

Assessment of local CO2

————
<Prev 202012.26 15:00:00

E"ﬁ.m,
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> 100
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AI/XAI on: Environment and Weather

* Predictions of pollution conditions for diffusion NOX, PM10,

of traffic flow, 48 hours
* Long term predictions of European Commission KPIs on
* NO?2 average value over the year

* Prediction of landslides, 24 hours in advance

e Computation of CO2 on the basis of traffic flows
* each road for each time slot of the day

* Heatmaps production, dense data interpolation for
 Weather conditions: temperature, humidity, wind, DEW

e Pollutants and Aerosol: NO, NO2, CO2, PM10, PM2.5, etc.

* Impact of COVID-19 on Environmental aspects

PM?2.5, on the basis

Snap4City (C), May 2023
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= Traffic Flow Manager on multiple cities

Sun 2 May 231631

GRALheatmap
Weather_sensor Heatmap Controls: 24H
=—— Max Opacity: ¢ Co—— > 063
AirTemperaturefAverage2HourF| i i
lorence | < Prev | 2021-05-02 23:00:00 | Next = |
PM25 Heatmap r
GRAL Heatrmap
A Accident Heatmap
| _—— |
3 i | Free stroet
= ne Fluid traffic
Heavy traffic
i wll |

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls:

Max Opacity: ( CE————

2 Prev | 2021-05-02 22:51:00

= W PIL Trafh

1 CLIMATE e

ACTION

I I I I I I I |
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzEyNg==

UNIVERSITA | IDINIFO ISIT A L
[oiarnt | ANED | gy é SNAP/cry ts o
stimating City Local CO2 from Trattic Flow Data

118
Traffic Flow is one the main

source of CO2
e K1: Fluid Flow

e K2:Stop and Go
[Computing Traffic Flow] e Dense estimation of CO2 into |
into CO2 sensor area . . I e ey, AT

the city is very useful toknow |~ . . 8
to target EC’s KPIs U S S SR
i T - : "_.r' imy . ) - iz
Computing CO2 on the basis of Lot y I
traffic flow data - i;:f”:f” : I\
=:&] a0 i \ ff S “

Traffic Flow data co2 estlmatlon

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/

Snap4City (C), May 2023
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St

2022 booklets

e Solutions

SNAP/

* Snap4industry * Data Analytics

J:;:
snapdsownons

DATA ANALYTICS 25
ARTIEICIAL INTELIGENCE

https://www.snap4city.org  https://www.snap4city.org/d https://www.shap4city.o
/download/video/DPL SN ownload/video/DPL SNAPA4| rg/download/video/DPL
APACITY 2022-v02.pdf NDUSTRY 2022-v03.pdf SNAP4SOLU.pdf

Snap4City (C), May 2023 39
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https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

¢“SNAP/crry :::1
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¢“SNAP/crry
Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Https://www.disit.org with its Snap4City solution
Snap4City:

*  Web page: Hitps://www.snap4city.org

e https://twitter.com/snapdcity
+  https:/fwww.facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it

Phone: +39-335-5668674

Linkedin: https://www linkedin.com/in/paclo-nesi-849ba51/
Twitter: https://twitter.com/paclonesi

o FaceBook: https://www facebook.com/paolo.nesi2

8]

0

]

Access Level: Public.
Date: 05-04-2021

Version: 5.3

Snap4City (C), May 2023

* https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf

40


https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

https://www.snap4city.org /577

On Line Training Material (free of charge)

¢“SNAP/ciry E::

1st part

2nd part

3rd part

4th part

5th part

6th part

7th part

8th

what

Overview

Dashboards

IOT App, 10T Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City API:
Web & Mob. App

Design and Develop
Smart Solutions

|PDF 2022

Interactive
(2022)

with video
and
animations

ideol

"VideoZ

Wideos3

Nideos

Snap4City (C), May 2023
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Training Course Snap4dCity - 2023 Edition

LQ

Snap4City team is organizing the new on-line Training Course on
Snap4City - 2023 edition: “Smart City IoT Course from data gathering
to smart applications and Control Rooms".

Home HowandWhyToUseit>  Toolsv  Tutorialsand Videos v
Home / Training Course Snap4City - 2023 Edition
LOGIN Login

S — Training Course Snap4City - 2023 Edition Registration
Dashboards (Public) . _

You can't delete this newsletter because it has not been sent to all its subscribers.
Extra Dashboard Widgets « Request a hew password

Are you interested in
learning how to build
smart city solutions?

Data Management, HLT v

Knowledge and Maps = Training Course Snap4City (2023): Search

Look no further than our Processing Logics / Smart Ct:ty, loT, Industry 4.0, from data_g_a!.‘he_ring, management to smart s B
Snap4City course! Entity Dire applications, business intelligence, artificial intelligence and Control Rooms Any- v
Resource Manager Snap4City team is organizing the new on-line Training Course on Snap4City - 2023 edition: Smart City loT Course from data gathering to smart applications and Control Rooms.
! I - Development Tools » The former course matter is accesible from https:/www:snap4city.org/577 but the new course would be simpler to follow, more focussed and effective. A skilled live instructor will guide

you on all steps.
-

WENEgEEl The course will be delivered ONLINE and will be divided in 8 parts lasting approximately 3-4 hours each for a total duration of about 30 hours.

REGISTRATIONIEORIMI S ook = place at the Course: https://docs.google com/forms/d/e/IFAIpQLSe08AMUESHTEIN-5-gkPgBMSUWTULONas2J]LU-gdXWuSSeOw/viewform
N . . . . . . Powered by i
Deploy and Installation At least 7 days before the starting date of the course section, the participation fee must be paid by using the online service as explained in the following webpages. @
- wak

www.kmd4city.org s
The amount will be communicated via email: 100 Euro for each section, and the maximum amount is 500 Eure for 5 or more sections selected.

» < 4 Help and Contacts D)
- SNAD CITY The participation fee must be paid by using the online service: ‘u) Fl UJ H RE
Node-RED

Documentation and Articles v
[CLICK HERE FOR ITALIAN PARTICIPANTS] - [CLICK HERE FOR NON ITALIAN PARTICPANTS]

KmaCity portal . . N
For addtional information please contact: snap4city@disit.org

DISIT Lab portal

The topics will range from data gathering to smart applications, business intelligence and Control Rooms. This enline course enables to learn how to create professional dashboards, loT
ions, without needing to be programmers.

Updates on

* https: //Www.sna p4cCity.o I’C]/ drupal /node/94 s e Tools

* Overview of Snapé4city Platform with examples;
+ Urban Platform (main concepts)

June 14,10:00 -13:00 CET  Part 1: Overview * SnapACity architecture Y
+ smart data models, digital twins, artificial intelligence drupaladmin
» from data to dashboards

[

Snap4City Training -

Pk oo codd cebcie
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Installations

CONTACT Aci

www.sna CITy.or
DISIT Lab, DINFO: Department of Information Engineering p fy g Email: snap4city@disit.org

Universitts degh Studi di Firenze - School of Engineering

Office: +39-055-2758-515 /517
Via S. Marta, 3 - 50139 Firenze, ITALY Cell: +39-335-566-86-74
https://www.disit.org Fax.: +39-055-2758570
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