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allenges: Requests and Deductions
API for SME

Personal Time Assistz
dynamic ticketing, whispers to
save time and money, geoloc

information, offers, etc.

i Pub. Admin: detection of
critical conditions, improving
services

Public
Admin.

Tune the servige, reselling data and
services , predidtion

< Tourism = ek =
Museums _ T Ehi ‘Aj:I\L‘.

Tune the service,

prediction v
[ Data: Public and Private, Static and Real Time ]

Private: user movements, social media, crowd sources, commercial (retail)
Public: infomobility, traffic flow, TV cameras, flows, ambient, weather, statistic, accesses
to LTZ, services, museums, point of interests, ...
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From Strategies to (re-)Actions s==) .
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* Informing

overnance: goals, directives, Other
akeholder

* Suggesting
* Engaging

* Alerting, Early
Warning

* Making Decision

ﬁg

: | facevook B g
active V Linkealzy
° N ew Pla N [ Data: Public and Private, Static and Real Time
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* Public Transportation and mobility activated services in some where with Snap4City

Smart parking
Smart Fuel pricing
Routing

(parking locations and real time parking data) ... predictions
(fuel station locations and real time prices)
(detailed GIS information, text indexing of streets, POI, etc.)

e Quite routing, perfect shopping, etc. etc. (more data in needed....)

multimodal routing

Info traffic

Dense info traffic
Car/Bike/Scooter Sharing
Smart Biking

E-vehicles

Smart river crossing
Quality of Public Transport
Early Warning vs Resilience

(detailed GIS information, Public transport time schedule)

(traffic flow sensors, real time Traffic events, their localization, etc.)
(traffic flow sensors and traffic flow reconstruction algorithm)
(position and availability of Cars/Bikes, Scooters) ... predictions
(cycling paths, environmental data) ... predictions

(position, status of recharging stations,. ...) ... predictions vs booking
(position and status of Underpass, Ferry) ... prediction

(actual time of arrival at the bus stops, wrt planned time schedule)

(combination of several data including mobility, events,
Social to perform early warning...)

Snap4City (C), November 2020
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* Social and Users Behaviour

Smart First Aid

search for POl and public transport services
Social Media Monitoring and acting
Information to Tourists

Early Warning, prediction of audience
Improvement of services for Tourists

 Weather and environment, quality of life

Weather forecast/condition

Air quality Pollution

Pollination

Alerting on Air quality for multiple parameters
Information Heatmaps for weather and air quality
Air quality indexes, and forecast

(Location of First AID, real time status of triage)

(POI geolocalized, spatial queries, along paths)
(Identif. of dysfunction, quality of service perceived)
(Entertainment Events)

(Twitter data, social media)

(people flow, usage of services)

(Origin Destination Matrices, trajectories, heatmaps)
(People Monitoring, via App, Wifi, PAX Counter)

(Twitter Data, social mea,....)

(Weather forecast)

(pollution sensors, PM10, PM2.5, NOX, etc.)
(Pollination sensors)

(Prediction of parameters time slots, notification)
(air quality sensors, heatmaps, prediction)

Snap4City (C), November 2020
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- Firenze Oggl 2019 -y
43666 L o ;T:;:::;I SMN [Gm  BINARIOIG Gm)  FORTEZA () _

MINIMO BASSO MEDIO 28.7 552 27.8

% occupati su 607 posti % occupati su 165 posti % occupati su 521 posti

Totale utenti WIFI
RISCHIO IDRAULICO

LEOPOLDA (5m) CALZA (3] SAMBROGIOGM)

36 70.3 99.7

%occupatisu300 posti %occupatisul48 % occupati su 379 posti

RISCHIO TEMPORALI
RISCHIO IDROGEOLOGICO

RISCHIO NEVE
PARTERRE (5m) CAREGGI (3m]  BECCARIA

34 249 981

0 TOT. EVENTI SULLA RETE % occupati su 656 posti % occupati su 406 posti % occupati su 210 posti

RISCHIO GHIACCIO

RISCHIO VENTO

Natiltallani (5w  Natistranierifsm  Deceduti (iom  Matrimoni (fsm  Unioni Civill(fom

163 49 395 19 o)
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Lontrol Room

a set of dashboards and tools

Fri 25 Oct 232938

Firenze Oggi

SITUAZIONE VIABILITA C SMN  Gm)

43666 0 INCIDENTI 287 552 278

Totale utenti WIFI % occupati su 607 postl % occupati su 165 postl % oocupati s 521 post!

COLONNINE RICARICA<_(5rs)

O CHIUSURE AL TRAFFICO (TOT)
O CHIUSURE PER CANTIERI LEOPOLDA () CALZA

0PROGR. 0 NON PROG. 36 703 99.7 \ S
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= A E
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* Smart City Control Room
 Dashboards and Services
* Mobile App: Firenze Where What

Total Traffic Count per hour for Firenze

12458 = 4597

T Lo — ® 2 what do you want to do?

Tue16 Oct 16839
™
N 14 57 21 m| msaz
EE BE @ [E
ghe @
RepUcae T

R N

vy,
CJ_/

7

(L

- ) (r ) F
Florence

Mobility:
* quality of public transportation service
(mean delay on bus-stops)
* public transport operators schedule and
paths, routing, multimodal routing
* traffic flow reconstruction
* Smart parking: predictions
* Accidents and events, Log, heatmaps
Environment:

« smart irrigators = i,

* smart waste >\

* Sensors: PM10. PM2.5,..... et 8

*  Heatmaps: PM10, PM2.5, .... i

* NOX predictions e . Shs
Energy:

* recharging stations (fast and reg.)
* consumption meters (smart info)
* smart light, street lights

Weather
* Forecast and actual

/,Encrgy ’
T o L 4 1 1]
Bom

45 196177
users wh

Qualita Trasporto Pubblico - Cloned
a1

(P T

o

UL
B‘h?émg]

¢“SNAP/crry

Social:
* smart benches
*  Twitter monitoring, Sentiment analysis,
NLP text
* TV camera streams
People Flows:
*  Wi-Fi, people flow
* Origin destination matrices
* Governmental and Communications:
* KPI of the City
* Digital Signage
» Civil protection, Resilience (Resolute)
*  Tourism and Culture:
* POI, etc.

Analysis:
* what-if routing, scenarios,
« traffic flow, environmental predictions

Citizens Engagement

ke v ] |\|
_ =), NovermmoeTrzZzozZzo




Traffic Flow Monitoring - Firenze - Cloned?2

Mon 27 Jul 10:42:17
# IN FLOW Firenze IN Traffic Flow (number of vehicles) Inc Daily Inp... Daily Inputs (monthly) (last value is incremental, real time)
187552 235 476
14 066.4 176 607
93776 LA
. C . Cu
16219 #ofvehicles ... Provous 65025 #ofvehicles .. ... P
0 0
04:00 0800 12:00 16:00 20:00 29.Jun 6.Jul 13 Jul 20. Jul 27.3ul
# OUT FLOW Firenze OUT Traffic Flow (number of vehicles) Inc Daily Out... Daily Qutputs (monthly) (last value is incremental real time)
15548 251946
1 661 1889595
TT74 125 973
. C . Cu
14510 #ofvehicles ... pﬂgjs 56810 #ofvehicles ... p,;,,-e‘;‘:s
https:// 4city.org/dashboardSmartCity/view/ind .php?iddasboard= MyimMa==
ZILn | D] ZTC T Trattic Flow dally trend, entering i 211 QoS as p QoS as perc. of measures in ZTL
3274 100 956
24555 75 7 -
- 5o  qualita bassa flusso totale < 70 g 9ualita bassaflusso ZTL < 70 27/07/2020
. o2 Current Current - Current
3274 #ofvehicles 185 Previous 25 ious 239 Previous 10:42:17
0 0 o
04:00 08:00 1200 16:00 20:00 16:00 08:00 16:00
inflow total of the day, yearly
2963k
222225
148150 Current
74 075 Previous
) Aug 9 Sep 19 Oct"19 MNaw 19 Dec'19 Jan 20 Feb '20 Jun 20 Jul 20
outflow total over the daly Yearly
2971772
2728829
148 5886 Current
T4L£I0L3 Previous
: Aug 12 Sep 9 Oct 19 MNow 19 Dec'19 COVTD 1 9 t oFeh 'c., Jun 20 Jul 20
in ZTL yearly cornpare
8990
67425
4495 Current
22475 Previous
: Aug "9 Sep 9 Qct 19 MNow 19 Cec'12 Jan '20 Feb'20 Jun 20 Jul '20
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Trafair Main Dashboard
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Firenze - Trafair - AirQuality Heatmaps

This dashboad contains data derived from actual sensors and predictive values under validation

=

Sun 25 Oct 18:52:00

Firenze Main
Dashboard

T v
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Dashboard
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1)) o il

Nt I\ b
Pisa Main Pisa Air Quali
Dashboard

Trends
Firenze - Trafair - AirQuality Trends

Firenze Air
o (;uality Trends

PMIO Heatmap
PM25 Heatmap
COHeatmap
CO2Heatmap
03 Heatmap
NO2 Hestmap

Europ AQI Heatmap

Ar Humdity Heatmap

e
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3" 8 |

Air Temp. Heatmap
Wind Speed Heatmap
Gral Pred HM NOX [3m)

> > >rr>>rrr>

Gral Pred HM NOX (6m)
"N\ Wi Traffic Sensors
Traffic Flow
Cycling Paths.

Accident Heatmap

T ST W

Sun 25 Oct
Firenze

@

Privacy Policy  CookiesPolicy ~ Termsand Conditions  Contact us
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Helsinki City Overview (H5a)

Please note that the data results are not always based on real data. Sun 9 Jun 17:0725
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: L]
 Dashboards & Services:

— Environment & Weather: PM10,
PM2.5,NO, SO2, CO, etc.
 Heatmap & Alerts on critical
— Mobility: public transport Operators
schedule and path, monitoring of river
crossing, routing, what-if
— PAX Counters: museum and public
services, mobile PAX Counter for events
— Social: Twitter Vigilance, early warning
— Life in Antwerp: OD matrix people flow, |
Twitter Vigilance SA, hot places, ...
— Tourism and Culture PN
 Mobile App and MicroApplications: | s» = | ol | |

— Antwerp in a Snap (all stores)
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQwNw
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Access to Event information ="

e Getting Trafflc Events: ESB, etc. B e [ [
Getting Critical Events: CAP standard
Getting Police events

Getting Entertainment Events in the city
— Theater, museum, show, sport, etc.

— Getting Event details
* Event kind, and thus ordering
* in the day, week, and month

* Location, and thus ordering, or selecting
events per area, per residence

* General information
e Opening and cost (if any)
* Etc.

Event Type: Mostr=
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Snap4City & Snap4industry Registered Instances

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

Scenario

: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)

Scenario:

how to manage maintenance and accidents workflows

Scenario:

Snap4Home, how to exploit Snap4City solution on home automation

Scenario:

Energy Monitoring

Scenario:

Multipurpose User Engagement Tools

Scenario:

5G Enabled Water Cleaning Control (smart city, industry 4.0)

Scenario:

High Level Control of Industrial Plant (industry 4.0)

Scenario:

Vehicle Monitoring via OBD2

Scenario:

Events and Museums Monitoring in Antwerp

Scenario:

High Resolution Prediction of Environmental Data

Scenario:

Mobility and Transport Analyses in multiple cities

Scenario:

People Flow Analysis via Wi-Fi

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

'Imy
‘_.’ﬁﬂl'

¢“SNAP/crry

Scenarious

Data Analytic: Origin Destination Matrices,
Algorithms and tools

Data Analytic: Traffic Flow Reconstruction
Data Analytic: in general, and the cases of
Antwerp and Helsinki

Data Analytic: Predicting Air Quality

Data Analytic: Analyzing Public
Transportation Offer wrt Mobility Demand

Snap4City (C), November 2020

33


https://www.snap4city.org/drupal/node/661
https://www.snap4city.org/drupal/node/657
https://www.snap4city.org/drupal/node/642
https://www.snap4city.org/drupal/node/628
https://www.snap4city.org/drupal/node/629
https://www.snap4city.org/drupal/node/621
https://www.snap4city.org/drupal/node/620
https://www.snap4city.org/drupal/node/597
https://www.snap4city.org/drupal/node/617
https://www.snap4city.org/drupal/node/555
https://www.snap4city.org/drupal/node/548
https://www.snap4city.org/drupal/node/547
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/546
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/545
https://www.snap4city.org/drupal/node/532
https://www.snap4city.org/drupal/node/530
https://www.snap4city.org/drupal/node/533
https://www.snap4city.org/drupal/node/540
https://www.snap4city.org/drupal/node/526
https://www.snap4city.org/drupal/node/528
https://www.snap4city.org/drupal/node/531
https://www.snap4city.org/drupal/node/541
https://www.snap4city.org/drupal/node/529
https://www.snap4city.org/drupal/node/527
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/543
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/553
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/4

UNIVERSITA
DEGLI STUDI

FIRENZE

DIPARTIMENTO DI i

INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

* Produce value from data supporting Living lab
— Stimulate virtuous behavior, influence City Users!
— Put in action CITY Strategies

* Data Exploitation performing
— predictions, reasoning, business intelligence, ..
— users behavior analysis, decision support system, ..
— Control Room, Real Time Monitoring tools, ....

 Aggregate & integrate data
— Multiple protocols from urban operators, ....

— open data, 10T, sensors, internet of everything,
cloud, mobile devices, Wi-Fi, social media, ...
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- Nascondi Menu

Smart search for POl and public transport srv.

Public Transportation in Tuscany

Routing in Tuscany

Social Media Monitoring and acting

Traffic events and Resilience in Florence

Bike Sharing in Pisa and Siena

Recharge stations for e-vehicles

Entertainment Events in Florence

Traffic Sensors in Tuscany

Weather forecast/condition in Tuscany

Pollution and Pollination in Tuscany

People Monitoring Assessment in the City, in
| Florence via WiFi

w0 | * People Monitoring, in Tuscany via App
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All Point of Interests, cultural activities, 10T, ...
Over than 1.2 Million of complex events per day!

7 - Nascondi Menu

Servizi Regolari | Servizi Trasversali
search text into service

Categorie Servizi |
¥ De/Select All
E | n Accommodation +

v @ Advertising +

A m AgricultureAndLivestock +

¥s ﬂ CivilAndEdilEngineering +

s g CulturalActivity +
;ry;;q’ ¥ EducationAndResearch +
) D +
Vs r/] + !
¥ D Environment +
v @ FinancialService +
R4 a GovernmentOffice +
¥ @ HealthCare + l
v IndustryAndManufacturing +
v B MiningAndQuarrying + |
v ShoppingAndService +
v lTourismService + l
s n TransferServiceAndRenting +
s m UtilitiesAndSupply +
v Q Wholesale +
s m WineAndFood +

N. risultati: Nessun Limite ~

Raggio ricerca | 100 metri
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|
pia di 4000 risultati, attivato clustering |
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Snap4City

User: adifino, Org: DISIT
Role: Manager, Level: 4

Dashboards (Public)
Dashboards of My Organization
My Dashboards in My Organization

10T Applications

= My IOT Devices

Knowledge and Maps *
Micro Applications

External Services

Data Set Manager: Data Gate
Resource Manager

Help and Contacts ~
Documentation and Articles

My Profile ¥

Snap4City portal

Km&City portal

DISIT Lab portal

Snap4City

Home  Partners and Interoperability Tools «

Home | Tutorials and Videos lcome: how to start using Snap4City

Welcome: how to start using Snap4City for beginners

o Personalized Suggestions
Snap4City developers suggest you reading:

You have already created a Dashboard _MNow, you may decide to make it public (visible and accessible) to all on WEB, or to provide access in view to other specific users that you know by nickname.
In addition, you can pass the Ownershiillof a Dashboard to some other user of the system, and you can clone the Dashboard as well. So that you can create Dashboard for other users as well.
We sugget to test these functionaltiiegilince you can:
» access to Data Set Manager to Iload/download, share data sets as files in CSV: hitps://datagate.snapdcity.org/ssologin_handler
s upload data for the knowledge base and dashboards via Data Set Manager,
* access and share of resources as: dashboards, 10T Applications, blocks, etc.; https://processloader.snapdcity.or|
s access to help and contacts, FAfdocumentation and articles
* manage personal data: profile, Sensors, Annotations, Personal Data, Dashboards..; https://fwww.snapdcity.org/drupal/myprofiledata
* Auditing Access to My Data ac ing to GDPR.

°
See this EcXTEDmrsESOVE possibilities:

TCL10. Dashboard delegation to aci .and passage of ownership,_and/or cloning

Full

SLIDES

If you are not registrad please apply for a free registration from https://www.snapé4city.org and then pass to ACCESS AT THE TOOLS and full Snap4City enviro

Snap4City puts in the hands of City Users a fldllble environment to quickly create a large range of smart city applications/views exploiting heterogeneous data and services of | ] e 2
stakeholders by I0T/IOE and big data technol @lles. For SnapdCity, City Users can be citizens, students, operators, researchers, dacision makers, developers, etc. see Users'
Roles on Snap4City.

* Manager: is a final user, has the capability of: accessing and creating Dashboards with a large set of data (high level types as: POI, sensors, KPI, micro applications,
external services, etc.), attaching alerts and notifications; registering IOT Devices; creating 10T Applications exploiting MicroServices; loading and sharing data sets;
managing personal data and annotati full access to documentation, help desk, FAQ, coworking; managing persanal profile and data according to GDPR;

MOTE: accessible features are mainly al and simple to understand and to use, and provide a limited number of parameters on each dialog and for each action.
Default values of created elements ca changed editing elements.

* AreaManager: is a Developer/researcher, students, city operator, with additional capabilities with respect to the Manager to: register |0T Brokers; creating advanced
10T applications; create massive data transformation processes; create data analytics in multiple languages, testing and load them, create microservices; adding
external services; sharing results, loadigm shapes; analyzing performance of the back office; NOTE: tachnical views and details are fully accessible F I

OW to use SnapdCity: m VI D E 05

how the solution allows you to incrementally pass from Level 0 to 5, from a Manag®o an Area Manager:

It e EmdCity g

B s anapdL g g
i

Suggested Activities to be performe

This page would guide you along few steps

s Level O user: access at data/servicas views of the city by using public Dashboards; (Public User) | P ) (overview on dashboards)

Snap4gity (C), ember 202
(see what a Manager can do), ": l ( see how Dashhboards can be created)

» Level 1 user: create personal/professional views/dashboards on data; (Manager)

Tutorials and Videos

Blog - Contributions «

Username: adifino

Powered by Mdm:
www.km4city.org el

Organizaticcﬁqo

Groups

DISIT Q&
« Operati, -:>°

Recent
comments

Tmonth & days ago
N

Recent

content ég,
Ti Suggerig -:@ne
realizzare &Jrima
Dashboard (Step 1) [[E0)
roottocladmini

%

Benvenuto al nostro
Sindaceo ed al suc Team

roottocladmini
We sugges t4 2ntwerp

Developers: How to
manande myv Dashboarcds



WWW.shap4city.org

Home Howand WhyTo Useit v Tools v Tutorials and Videos v

LOGIN

@ Dashboards (Public)

¥ Knowledge and Maps «
W Service Map (Toscana)
W Service Map 3D (Firenze)
W Helsinki Service Map
M Garda Lake Service Map
M Cagliari Service Map
W Service Map 3D {Helsinki)

Micro Applications Login

External Services Snap4City - scalable Smart aNalytic APplication builder for sentient Registration
Data Set Manager: Data Gate Cities . _

*s Resource Manager
* Request a new password

Z@Z g @ Search

Development Tools ¥

o — ?ﬁb@ e

" am:
DT

<o Management ¥

LA

Help and Contacts ¥

Tutorials Scenarious Innovations Interoperability Installations What People say n

o—q - sacer
% |=%| " TR API
x Jf = : e 2 T
- ¢ )t |°""° et Y SNAPdcnry B

Mobile Apps 10T Devices |0T Applications DataAnalytics Dashboards LivingLab Smart City API rakiing Saichy
$ from Data to Sentient Cities in a Snap
¢“SNAPLcTy on

Documentation and Articles ¥

Km4City portal

DISIT Lab portal

Program and Interactive Slides

e 5= - EUROPEAN OPEN Powered by
Smart ,CIty EXPO WORLD CONGRESS ‘:—3 SCIENCE CLOUD www.kmdcity.org
Ontolo Articles 1321 Nov. 2019 '
gy See you at Stand A118 * BHLOOR P FOLA COMEDTR B
Smart Cities need to set up a flexible Living Lab to cope with the city evolution in terms of services and city users' needs and sustainability. Snap4City solution Node-RED
(httr V.SNaf .org) provides a flexible method and solution to quickly create a large range of smart city applications exploiting heterogeneous data and enabling services for
stakeholders by |IOT/IOE, data analytics and big data technologies. Snap4City applications may exploit multiple paradigms as data driven, stream and batch processing, putting co- Virtual
creation tools in the hands of: (i) Smart Living Lab users and developers a plethora of solutions to develop applications without vendor lock-in nor technology lock-in, (ii) final users Assistant

customizable / flexible mobile Apps and tools, (iii) city operators and decision makers specialized / sophisticated city dashboards and IOT/IOE applications for city status monitoring,
control and decision support. Snap4City satisfies all the expected requirements of Select4Cities challenge PCP and much more, and it is 100% open source, scalable, robust, respects
user needs and privacy; provides MicroServices and easily replaceable tools; compliant with GDPR; provides a set of tools for knowledge and living lab management, and it is compliant
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¢“SNAPciry

//www.snhap4city.org/577

https
On Line Training Material (free of charge)
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Development Lite Cycle C(,
J = =Y SNAP/city sz
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smart City services

Analysis& Desigh 0 > .

Data-Analytics
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Analysis & Design

Discovery

Data Analytlcs
Data
Analytics
Data Development
SpeC|aI Tool
. Development

'5
c
©
a
T
IOT App iy 8
Development G ';
Design + E
Data Dashboard o n
Ingestion Development & e
v o
v o
-~ Development Q =
Deploy c
©
“ >
Production O
Deploy <
Smart City Services

Snap4City (C), November 2020

Snap4City Mobile
& Web Apps
Development Kit__

Application
Requirements

P -
Analysis
Application
Development
Mobile and Web Apps
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loT HARDWARE
Technology Guide

Cloud Layer

4
<9"71“;?1';\“«\'\2‘*

UL

~——
APPLIANCE®

loT
LONG RANGE
DEVICES

WIFI
DEVICES

/

= '
Edge/Fog Layer  Gatewa SN
W74
e | A7
Gateway “E & 4
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Vae
*

SMARTPHONE +
DEVICES
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REMOTES

WearppLE®
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prarisroni | DINFO | DISIY
FIRENZE | 0ENForwazone | TEGHNOLOGES Lag

Gateways .

IOT Edge Devices
¢“SNAPcy

IOT DeV|ces

Big Data Analytics, Artificial Intelligence

Snap4cCity (C), November 2020
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DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

(P T

o

e
B Témg

¢“SNAP/crry

OT Davij

UBRARIES

Super Starter Kit

BRRRRRERRE

/<

C

»

as anc JOT Neiworks

of any kKind

Full Size Breadboard

Network
Cable

65x M-M
Jumper Wires

q\n\\\““

Assorted
Resistors

DC
Motor

10K Pot.

Snap4cCity (C), November 2020

S -

5V 2.5 Amp Power Supply
HDMI Cable

1602 LCD Screen

8GB Micro SD
with NOOBS

Made For Raspberry Pi2/3
Raspberry Pi Not Included

nn

40 Pin GPIO Ribbon Cable
WIGPIO Breadboard Breakout

">

3X Heatsink

1 Channel
Relay

25x 5mm LEDs

1x RGB LED Clear Raspberry Pi Case

Raspberry Pi Not Included
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UNIVERSITA
z | DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

€3 Bluetooth

O1 Devices = 1O1 Edge Devices
Actuators o,
LoraWAN +  Arduino, Snap4All Snap4All pax 10T Edge |OT Edge LoraWan
Arduino + i Counter NodeRED: NodeRED: Gateway:
|2_Cd\|\|'®_ Wi-Fi, NGSI - 10T Button LoraWAN _Raspberry Pi, _Android, LINUX, 10T Edge, NGSI,
' @ NGS, WIFI, NGSI, NGSI, WiFi, Windows, ... WIFI, RJ45, GPS
Wi-FI, BT GPS RJ45,..

1

Any Sensor / Actuator
Open to other protocols

53
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DISTRIBUTED SYSTEMS
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TECHNOLOGlES LAB

OT Device with Arduino
e Arduino Uno

Wi-Fi shield, standard

e Mutual Authentication with
certificates, or K1,K2,sha

Secure encrypted connection,
NGSI

Open Source

* Fully Customizable
— Any sensor

— NGSI or any other protocol
s

-

Q" FI
@ Snap4cCity (C), November 2020

¢“SNAP4ciry
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[RENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

¢“SNAPLciy

Lora 101 Device, Arauino
* Arduino Uno, Mega
e LoraWan Connection

* Any sensor,@

* Fully Customizable
* Open Source

* NGSI or any other protocols
* Gateway: Lora-NGSI| Snap4

=
S FI LoRa
= https://www.snap4city.org/216
Snap4City (C),
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https://www.snap4city.org/drupal/node/216

sNa

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

IPARTIMENTO DI
INGE NERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS ) @
e (@F SNAP/city &

/J/;A H J(Ji > 1tton version: 3
Multi Wi-Fi
Ready to use BLE

ESP based, cheap &®
— low/no energy consumption/ standby

Mutual Authentication with o Sauared o

certificates, or K1,K2,sha — Squared Double
\ Snapdall Button \ Squared Long
secure encrypted connection, NGSI Round Short
yp ’ = \ Round Double
Open Source, Fully Customizable Round Long

HW extensible to sensors https://www.snap4city.org/drupal/node/276
https://www.snap4city.org/drupal/node/297 help config
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UNIVERSITA
DEGLI STUDI DINFO

DISIT ; e
» /
DIPARTIMENTO DI Rksgmsggs%svs*rsms @
FIRENZE | 08\ S kmazione | TECHNOLOGIES LaB <ﬂ CI Ty ) &0 €

Consiglio Nazionale

delle Ricerche GEO Database

Lo B

E — nii’@ Date
h_‘&ﬂ Processing

EL_q ITTTE

e

Sensor Web Interface

AIRQINO
Server

User
Respons

Query

(Data)
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DISTRIBUTED SYSTEMS

" PaxCounter devices

Fixed PaxCounter LoraWan
— Based on Wi-Fi- Bluetooth

DINFO

PARTIMENTO DI
INGE NERIA
DELL'INFORMAZIONE

Mobile PaxCounter LoraWan
e Based on Wi-Fi- Bluetooth

Fixed
PaxCounter(LoraWan+Wifi

out)
— Based on Wi-Fi- Bluetooth

= =
LgRa® @ €3 Bluetooth

https://www.snap4city.org/drupal/node/456
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* PM10
* Temp

* Humidity
* Pm2.5

* NO

* NO2

* CO2

* Etc.

https://www.snap4city.org/659 how to set up on Snap4City

Snap4City (C), November 2020
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UNIVERSITA
DEGLI STUDI DINFO DISIT

FIRENZE | RS | L ¢“SNAP/crryt o
Network Manager vs Final User

Network of 10T B[okers

"Gn“.m,

My IOT Device é

Bro/@ 3l 10T Network _
?§ <l 3 Manager Register

\ e 7 \
Registerin \ 5

_—TKnowledge Base, ‘ ' — |IOT Application 6

N — KmA4City P .

= [ Final user

Manager

l Discoverini I )

Service »‘. 0

Knowledge Base

Browsing‘

Knowledge and Storage

Data from the Field and
City

Dashboard Wizard
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1O1 EC

e Raspberry Pi

Mutual Authentication with
certificates

* Secure encrypted connection
|OT Application inside

* Any sensor

* Any protocol from 10T devices
* NGSI or any other protocol

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

T e

by v A¥re

DISTRIBUTED SYSTEMS IE@

PECHNOLOGIES LAB s NAp4CITy b s '
r

e I o L a1-14ds D 1650
i'JJJJQCJJ(J;th,/I4 !

1720

* Fully Customizable ~ Raspberry_Pi Py
ICroyervices.
* Local and Cloud Dashboard _DHT
= T::ﬁouse - MOdBUS

e Special Micr C

— rpi keyboard
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Roma Demol (mappe e dati real time)

Dasnboard Embedding It ot aibe b
go in Dashboard Edit
— Get code for embedding

mappe, |-

RS i U
Embed this dashboard

Iframe markup generation Iframe preview

Automatic v
Embed mode

— Providing domain on which A

A Musei
<iframe width="800" height="600" -
yo u e m b e d r /snap4city.org/dashboardSmartCi E Mmate
.php? | _—
=MjcyNQ==8embedPolicy=auto"> < / g'”sori Qualita Aria
</iframe> (s
Code to embed this dashboard A e

": / ‘NO2 I-ieatmap

— See Iframe preview —_—

 Dashboard properties
— we suggest set Responsive

— deciding on header On Off .
Dashboard properties
— Adjust size of Iframe and = T —
I—

No _

dashboard for tuning B
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Getting weather forecast for the next hours and

days

Getting alert information from Civil protection
Getting air quality status

Getting Air quality via heatmaps, s 0L

heatmap animation HA RedlT
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Computing Air quality predictions  §== K\) SR
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* Getting real time updated —
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¢ differibile
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upporting City Users using ‘Private Mol Dility
Prlvate Transport

— Parking status (DATEX I, ...)
— Saving car park
PARKING

— Getting closer parking

— OBD2 data from your engine or fleet

— Getting parking forecast: short and long term
— Getting closer free space on parking

— Getting fuel stations location and fuel product prices
— Getting bike sharing rack status

— Searching Services along a path or closer to a point or
Service as Hotel, Restaurants, square, etc.

& || # Fuel Stations X

Closer @ Cheaperl: %

= @ Stazione Di Servizio AgipManni  petrol  Petrol
Andrea 1.514€ 1.344€
Seved  Self

Parcheggio Stazione Firenze S.M.N.

— Getting closer cycling paths $iii=
— Recharging stations: location and status
— Getting traffic information

— Heatmap where is safer to bike " j
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Public Transportation, PT : )

— Getting tickets

- Getting bus stops, Iines; and tinrernes IUI uub,
train and tramline (GTFS, ETL, ...)

— Getting Tunnel and Ferry Status

— Searching Services along a Pub. Transport et
line or closer to a stop ¢ Leoeomm

— Searching the closest bus stops —

— searching for BUS stops via hame .

— real time delays of busses | —
— Modal/multimodal routing for Pub. Transport . AT
— Tracking fleets, trajectories, etc.

— Get connected drive data

VEN 29042016
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An app for sustainable mobility
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Built on big data to determine the most
popular location for a customer group
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Accommodation @
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highest traction. The platform is capable
of predicting the reach of every location

on a city based on big data analytics.
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Campaign Plan & Prediction il Y 2 ¥
%

This campaign is personalzed just for you! Look at the map to
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Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call, SMTP, TCP,
UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX Il, SOAP, WSDL, Twitter,
FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL, EMAIL, FTP, FTPS,
WebSocket, WebSocket Secure, ModBUS, OPC, GML, RS485, RS232, WFS, WMS, ODBC,
JDBC, Elastic Search, Phoenix, XML, JSON, CSV, db, GeoJSON, Enfuser FMI, Android,
Raspberry Pi, Local File System, ESP32, Libelium, IBIMET/IBE, OBD2, SVG, XLS, XLSX, TXT,
HTML, CSS, KNX, Enocean, Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, etc.

https://www.snap4city.orqg/65

ahundati"" E Fl- E@15 bee srﬁrt city

Node-RED digital ecosystem

: | _ EUROPEAN DPEN
I ;Idg rft?‘nxer network ¥ ckan -—@GJL @ esrl Italia /%  SCIENCE CLOUD

FHE SCAENCE OF WHERE
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https://www.snap4city.org/65

DAY | DINFO | DIS " o
PIRENZE | B | s C" SNAPcrTy iz
e ENOLL: https://www.openlivinglabs.eu/
B - -
ropean European Network of Living Labs
Living Labs

e EIP-SCC: European Innovation Partnership on Smart
Cities and Communities
gﬂ_ EIP-SCC — https://eu-smartcities.eu/

e Select4Cities: Pre-Commercial Procurement Project
G;Fl Fg 3 to develop a data-driven, Internet-of-Everything
bl (loE) platform for large-scale urban co-creation

— https://www.select4cities.eu/
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CERTIFICATE OF ACHIEVEMENT

1° place award to

&
/
UNIVERSITY OF FLORENCE -
DEPARTMENT OF for CITy

INFORMATION ENGINEERING

httpS//WWWSﬂaI34CItV0rg/558 for successfully completing the

SELECT for Cities PCP competition

19.11.2019
- DIGIPOLIS

FORUM VIRIUM HELSINKI

This project has received funding from the European CITY OF COPENHAGEN
Union’s Horizon 2020 research and innovation
programme under grant agreement No 688196 Buyers Group
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DISTRIBUTED SYSTEMS
AND INTERNET
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Sii-Mobility = mobility and transport, sustainability
REPLICATE - ICT, smart City Control room, Energy, IOT
RESOLUTE - Resilience, ICT, Big Data

GHOST -> Strategies, smart city

TRAFAIR = Environment & transport

MOSAIC = mobility and transport

WEEE Life = Smart waste, environment

Smart Garda Lake > Castelnuovo del Garda

5G -2 Industry 4.0 vs SmartCity

Green Impact = Industry 4.0, Chemical Plant
SmartBed (laid =2 smart health

Green Field Peas (soda) = Industry 4.0, Chemical plant

MobiMart and PISA Agreement = data aggregation, mobility and
transport, Living Lab

Lonato del Garda = smart parking, environment
Herit Data = tourism, culture and management
ISPRA JRC - site management and services

Capelon (Sweden) = smart light solutions
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CEF programme http://trafair.eu/

— _ _ _ _ Pl INEA CEF-TELECOM Project
Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 are representing tools and ) funded by European Union
research founded by European Commission for the REPLICATE project. REPLICATE has received funding from the European TRAFAIR

Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n®
691735).

Thanks to the European Commission for founding. All slides reporting logo of RESOLUTE H2020 are representing tools and

RN Horizon 2020
E, European Union Funding
for Research & Innovation
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—

research founded by European Commission for the RESOLUTE project. RESOLUTE has received funding from the European REPLICATE
Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n® \\j J

e .” R Hori 2020
653460) ﬁFQSO|UE2 L ESroZpoenan Union Funding
Thanks to the MIUR for co-founding and to the University of Florence and companies involved. All slides reporting logo of Sii- “r == E for Resenreh & wovatin

Mobility are representing tools and research founded by MIUR for the Sii-Mobility SCN MIUR project.

KmaA4City is an open technology and research line of DISIT Lab exploited by a number of projects. Some of the innovative
solutions and research issues developed into projects are also compliant and contributing to the Km4City approach and thus are
released as open sources and are interoperable, scalable, modular, standard compliant, etc.
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https://www.snap4city.org/
http://trafair.eu/

S ,;7 . | UNIVERSITA
é‘f il (;\%mﬂ‘ % | DEGLI STUDI Dn!lﬂmfolo EBR!B§E!1TEMS

f=1
=
\¥ f 1| Q FIRENZE :glEGL!lE_IbTFOIIRAMAZIONE TECHNOL OGIES LAB
N

Main Organizations/areas
* Antwerp area (Be)

* Capelon (Sweden: Vasteras, Eskilstuna, Karlstad)
* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area ()

* Garda Lake area ()

* Helsinki area (Fin)

* Livorno area (l)

* Lonato del Garda (l)

* Modena (l)

* Mostar, Bosnia-Herzegovina
* Pisa area (l)

* Pont du Gard, Occitanie (Fr)
* Roma (I)

* Santiago de Compostela (S)
* Sardegna Region (l)

* SmartBed (multiple)

* Toscana Region (l), SM

* Valencia (S)

* Venezia area (l)

* WestGreece area (Gr)
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https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Antwerp&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=DISIT&fromSubmenu=false&sorts%5btitle_header%5d=1
https://dubrovnik.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Firenze&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Garda&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Helsinki&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Livorno&fromSubmenu=false&sorts%5btitle_header%5d=1
https://lonatodelgarda.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Modena&fromSubmenu=false&sorts%5btitle_header%5d=1
https://mostar-bosniaherzegovina.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Pisa&fromSubmenu=false&sorts%5btitle_header%5d=1
https://pontdugard-occitanie.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Roma&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
https://sardegna.km4city.org/smosm/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Toscana&fromSubmenu=false&sorts%5btitle_header%5d=1
https://servicemap.snap4city.org/
https://valencia.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Venezia&fromSubmenu=false&sorts%5btitle_header%5d=1
https://westgreece.snap4city.org/
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Appliances and Dockers
Installations
CONTACT .
www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org

Universita degli 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
hitps://www.disit.org Fox.: +39-055-2758570
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