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e d’ SNAPicry

Data Driven Decision Support

* Decision Support system SR, O
* Assessment / Strategies = o |=fstie

* Data Rendering,
e visual analytics, business intel..

e Data Analytics, ML, Al

* Data aggregation, Storage, SR LS L :
indexing e

* Data Ingestion
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Sk nj’%,o UNIVERSITA
2 | DEGLI STUDI

FIRENZE

DINFO |DISIT
DIPARTIMENTO DI DISTRIBUT‘ED SYSTEMS
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- Ui | e | B € SNAP Ay Smart Solutions and Decision Support Systems
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CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - B
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USINESS INTELLIGENCE - SIMULATIONS - SMART APPLICATIONS
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Appliances and Dockers

Installations
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Smart Applications

. Mobility & Transport

“3  SciEnce cLoun

H g™ P Light & Energy
‘ : ,_ § A un.‘L ‘ | A& | Waste | Environment
=, EXPERT SYSTEM, KNOWLEDGE BASE BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE VISUAL PROGRAMMING, ADAPTERS Building | Tourism e
Node-RED SEMANTIC REASONING EXPLAINABLE Al, MACHINE LEARNING DATA FLOWS, WORKFLOWS Asset Management COURSES AND COMMUNITY
SMART DATA MODEL OPERATIVE RESEARCH, STATISTICS PARALLEL DISTRIBUTED PROCESSING BEVEL OPMENT TOOLS
IOT DEVICE MODELS, STORAGE EVENT DRIVEN Security and Safety sy
@ Foundation Social Media j?” <
e

EQ15

digital ecosystem

<

NVIDIA.



Snap4City-2023-D-Control-Planning-v9-3-a.pptx
Snap4City-2023-D-Light-Energy-Overview-v9-3-a.pptx
Snap4City-2023-D-Security-Safety-Tourism--Social-Overview-v9-3-a.pptx
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Snap4City-2023-D-Control-Planning-v9-3-a.pptx
Snap4City-2023-D-Mobility-Transport-v9-3-a.pptx

UNIVERSITA x T e

DEGLI STUDI QRITM\IEDIO [ER!B%!STSTEMS AND 5 SNAp4 P
e

FIRENZE Reguena ~© N EoiNoloGS s CITY |

AND TECHNOLOGIES LAB

1

Digital Twin Development Platform
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e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > o
o Computing predictions vs KPI
© Anomaly detection \’ Dliﬂggj:elwén,\Predlctlons
o Neuro-Sym bolic analysis Data =—— Anomaly Detection,
o Risk assessment Dec|s|on A”a'ys\';/aérsnssssme”t
o Early warning on critical conditions  >UPport SVStem " Simul |ons .

e Making plan: tactic and strategic, Scenar, £ Generative AI
medium and long range, micro/macro — Reinforced Al

o Simulation & predictions /

o Generative Al Prescriptions, scenarios What It

. Analysis
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios

Snap4City (C), June 2024



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES

TOP

N
%
<y
O
i .4';‘ \""' %
v CAINSE R |
X AR ¥ %
<) "’ ';s" N
[ — o3, ‘()"‘ lr‘§ ';"zg‘ ‘\" éi‘i
4 R J § BN »';:‘ \"’ i ’)v ):\‘D: gé >'§f
£ | MORK SN KO R K
4 | 17 AN N O S R
bt ]t R BORT SO AL 7N BN 2N S




UNIVERSITA Py
I | BMEC B8P  Monitoring  ¢¢
» Controlling Status: management, and =
operational
o Monitoring via KPI
o Computing predictions and KPI e
o Anomaly detection, Early warning <=
o Control Rooms, situation rooms
o Reacting: Computing in real time _
o Changing semaphore maps - -
o Changing Dynamic signage ol 5

o Real time Info Mobility
o User engagement via Mobile Apps
o What-if analysis
o etc.,

Snap4City (C), June 2024 8



'Inw
0— el E

UNIVERSITA *
DEGL[ STUDI QRITM\IEDIO DISTRIBUTED SYSTEMS AND é s N A p4
FIRENZE BeiQUNA, o NI TOHNOlGES tan CITY L
AND TECHNOLOGIES LAB
Clty Digital Model with...

Intuitive platform
e Any Data TYPE, any data source, any protocol
e Data storage seamless
e Data analytics = artificial intelligence, Al/XAl
e Data Ethics, Al Ethics, GDPR
e Data Representation, any kind
e Key Performance Indicators, any kind
e What-IF analysis — Simulation, prediction, 2D/3D
e Micro, Meso e macro scales
e Operation, planning tactic and strategic
e Collaborative and shared representation
e Sustainable, shared, open source 100%

smart City Digital

*\eropb;tcgrenze
Ameri pucci

Complex and heterogeneous information, interoperability
o GIS, ITS, AVM, loT, BIM, CKAN, etc.
o Satellite services
o MaaS, last-mile delivery HUBs
o etc.

Snap4City (C), June 2024
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Severity: Relevant

#People: 10

Impact : People Disease

Impact 2: Pollutant
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City: FIRENZE
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Registered Green1610755283309

sevraoro PN

Data Analyzer: DevDash
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3D Multi Data Map - Digital Twin Global - Firenze
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Different Themes

¢“SNAP/cry

PARTERRE 7m PARTERRE - ANDAMENTO NUMER

D O O O €
=

PSNAD

#Users Engaged Trend

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

https://www.snap4city.org/793

Snap4cCity (C), June 2024

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes
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Control Room
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Key Performance Indicators, KPI

Weight
Average

Slow

Mobility

Food
Services

Economy

Entertain.

Sport

5

\ / Culture
Ernvironment and

Mobnllty
GCovernment
Services
5
5 Health
sa. %
- ‘-S
Average

Housing

Cults

1SMin

”*-f

s SUSTAINABLE
" DEVELOPMENT

CALS

The targetvalue has become a

5 5
PM, . Calendar ye Targetvalue, 25 pg/m Jimit value since 1 January 2015 10 pg/m
PM One d . | - Not to be exceeded on more - 99" percentile
10 ne day Limit value, 50 pg/m' than 35 days per year. 50 pg/m?® (*) (3 daysiyear)
PM, Calendar year Limit value, 40 pg/m®  (*) 20 pg/m?
Not to be exceeded on more
o Maximum daily 5 th d q N
3 8-hour mea Targetvalue, 120 pg/m®  than 25 days per year, averaged| 100 pg/m
over three years
Not to be exceeded more than
NO, One h i () ? ¢
., Onehour Limit value, 200 pg/m® (*) 18 times a calendar year 200 pg/m* (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m®

C"SNAPdcnv

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.
13
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15MinCitylndex ¢ snapdary Bl

200t

DINFO

DIPARTIMENTO DI
IN INERIA
DELL'INFORMAZIONE

R*JSDT?'BUTED SYSTEMS
TECHNOLOGIES LAB

S\OREy
/

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

Come
Using the Open Data: /
We developed a data analytic tool based on ' I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,zex i
minutes areas of the city. | [ Critical 3
§ Insufficient
Good public Satisfactory Rinald
. ) Fairly good N
transport services: B Good o 1=
GIRP U I | i gt
line, train stations, Th.e tool .supports t.he becomlr!g of a 1?- = 5/’5_‘5\\5 -
cycle paths Minute city evaluating the service level in b X 3/ 3 X
various domains. o R - il

Services
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.

Economy 5" Housing

Culture
and
Cults

Environment

Entertain.

Social Education
Security

1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4cCity (C), June 2024 14



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==

Ciao roottooladmint

Tue 3 May 20:14:59

«  # of Inhabitants
Green factor

Civil factor

Industrialization
factor
Environment
Index

15Min Economy
Index

15Min Housing
Index

° 15Min Health
Index
o 15Min Food Index

15Min Education
Index

o 15Min Slow Mob
Index

THE PICKED POINT 9m
City: Argelato
Address: Via Casadio N. 1
latlon: 44.61882,11.35437

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==
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0-10
10-50
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B s00-950

B >0

Bomporto

|
\
o \L/ |\ / Nonantola

Spilamberto

cNel ¢

15 MINUTI INDEX BOLOGNA CITTA Poveary
METROPOLITANA - NEWGUI

Argelato : Via Casadio N.1
GOOD HEALTH
AND WELL-BEING

punto_|

Heatmap Controls: KIVIAT
Max Opacity: ¢ o)
2021-03-11 15:00:00

Portomaggiore
}

Argenta

Alfonsine
@ 15Min Indexes
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BAR SERIES

SV CLIMATE
Fote, ‘ ACTION

\\ & b
SIS
&
F& &

@ 15Min indexes
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:: 4|CITY
VA
B‘«?ﬁm_

4 QUALITY
EDUCATION

g

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

15 oo

15


https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==

AND TECHNOLOGIES

UNIVERSITA DI IT
DEGLI STUDI QRITM\IEDIO D|STR|BUSTED SYSTE f@\g SUSTAINABLE
FIRENZE BSfNHwmaone  Demurniain S DEVELOPMENT

<:ALS CUSNAplICITV 2

GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

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

Community of Energy, planning energy plant

consumption

etc.

o |

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

A4

1

b

Ay ';._“‘
SIIST i - h §

Mot cominirny

S
o

e Smart City infrastructure: monitoring and

e 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

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Shortening justice time

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

Snap4City (C), June 2024
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Snap4City What-If

* Decision support systems
* Improvement of life quality
e Sustainable Solutions

 Reduction of costs _
Data Analytics

e Risk Assessment

* Resilience System Modeling

and Simulation

|

Knowledge

Prepare
Absorb

Recover
Adapt

\
Crilica\funclioﬂaliw

damage

Y SNAP/ciry

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Models

Prescriptions

L 2

Scenarious

What-if Analysis

Anomaly Detection
Early Warning

Disaster Recovery

l

Strategies and

Plans

Partial

Decision Support System: neuro-symbolic reasoning
targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15Minindex,...



brotsiunl | DINFO | DISIT

e
/
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

KPI

3 S | N | (AN ) G ) G | KO ) | " 1
FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS - Monltorlng ” ” “ H ” H H H H “ ‘

n

fat— P & Ii,‘

oo
NEWGUI ’ H H H

—

KPI ——

\, Digital Twin

Models & T Predictions,

T —— Data Anomaly Detection,
S M Analysis, Assessment
Decision .
Warning
Support System
'L Simulations, /
Scenario Editor Scenarious 7 TFR, Crossroad,
{ . Public Transport,
o A ~;’ = _ Routing, ..

What-If Analysis,
Optimization <«

~

Traffic Lights plan optimization

Snap4City (C), June 2024 19
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https://www.youtube.com/watch?v=le2XNF8Ftxo

SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES SNAD4cnv
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Available Al Solutions on Snap4City

* Mobility and Transport

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

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis

 Low level Techniques

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

Snap4cCity (C), June 2024

¢“SNAP/cry

https://www.shap4city.o

rg/download/video/DPL

SNAP4SOLU.pdf

27


https://www.snap4city.org/download/video/course/p4/
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
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,,,,,

@Z]'CTTY

«*ﬁm_

U‘M

DISTRIBUTED SYSTEMS
AND INTERNET y
TECHNOLOGIES LAB CI T

Clty Users Behaviour, Safety, Security and Social Analysis

People detection and classification: persona, strollers, bikes, etc. (ML, DL)
people counting and tracking, head counting, people trajectories (via thermal cameras, ML, DL)
People flows prediction and reconstruction, (ML, DL)
* Wi-Fi data, mobile apps data, Mobile Data, etc.
User’s behaviour analysis, People flow analysis from PAX Counters and heterogenous data sources (ML, Al)
e origin destination matrices, hot places, time schedule,
e Recency and frequency, permanence, typical trajectory, etc.
Computing User engagement and suggestions for sustainable mobility (Rule Based, ML)
Social media analysis on specific channel, specific keywords: see Twitter Vigilance,
e Reputation, service assessment: MultiLingual NLP and Sentiment Analysis, SA
* Tweet proneness, retweet-ability of tweets, impact guessing
* Audience predictions on TV channels and physical events, locations
* Prediction of attendance of events and on attractions
Virtual Assistant construction, LLM, NLP, Sentiment Analysis (DL, NLP)
Video management System integration for security
15 Minute City Index, etc. (modeling and computability)
Computing SDG, etc., (DP)

Snap4City (C), June 2024 29
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* computed from several kinds of data E— Destlnatlon
— Census Data _
— Cellular Mobile Data = I

— Mobile App Data trajectories ,.

. . . 3
— OBU from vehicles trajectories Bo o
— Composition of multiple sources: ODM + Trj S T
* may represent: = e
— Demand of mobility Fiiiie _'

— Offer of transportation :
* refer to different area kinds for Origin and of Destlnatlon

— Different kinds of OD areas

— Different kinds of temporal resolutions = animations
* Hourly, daily, weekly, monthly, etc...
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 Dashboards & Services: )
* Mobility: public transport operators schedule
and paths, traffic Fi-Pi-Li main road, parking -
status and predictions, traffic sensors, Origin = i b AR
Destination matrix, routing, multimodal N |

¥
Of[zmo-02 10321e |

> > > > >

routing, etc. Heatmap Pisa - traar = —
* Social: Hospitals and triage, etc. i/m BTN e Ty, et )
* Environment: sensors, heatmaps, | SR T S '
* alerting, 7)) o
* Pollution Forecast: NOX, NO2 0 _'”
* Weather Forecast, G \ Lo
* Culture and Tourisms
* Etc. e 1B
73 Prvto saccoro e — ®
* Mobile App and — n|-E 2
MicroApplications: emmm
* Tuscany in a Snap (all stores) e
* Tuscany where what... km4city (all stores) ﬁm EQ
* Numbers: 1.5 M complex events per day
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Derived information
* Trajectories

* GPS Positions — * Hot Places by click and by move

) S?IGCUOPS on menus L: P~ g * Origin destination matrices
Views ot PO hboard E FA R * Most interested topics

° 2 X
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Routkmg '.1” & a Accesses to Dashboards
HEEEOTES of 2 A Cumulated Scores from Actions
Comments Rl Requested information

* Images e s :
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10.962,, yduced information

Suggestions
Engagements

Produced informakion .
e Viewed ? Ao

e Accepted ?

Performed ?

A

Show 10

A ¢°

v entries

Values DataTime /¥ Latitude

08/05/2019, 43.792 11.25

< 2019-05-08 >

Longitude

=Qa

Snap4City (C), June 2024

Notifications

47



UNIVERSITA 11 oo [ 13 oo + D
DEGLI STUDI DINFO DISIT é/ w.
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND @ s NA p4
FIRENZE | 86ihwaoe  [amiiRiatin., adlda CITY Lz
To propose suggestions and Engage city user

-

we need to know how they are moving

Speed distance T
revious median speed T
Previous speed |

Sport Facilities
UserType I
Green Areas
Rail Line [

leration of Y-axis [

Time Slot  —

acceleration of Z-axis EE——

Non-Working.. T

Bus/Light-rail Line |I—

inear magnitude of... I ——

Tourist Trail T

Phone Year s
Accuracy

Location Measure kind e

0 20 40 60 80 100

B PublicTransport M PrivateTransport M Walk B Stay

Artificial Intelligence
Classification

Suggestions

Snap4City (C), June 2024 48



© Assistant

Closer Latest Expiring

UNIVERSITA
DEGLI STUDI

FIRENZE

HELP US m
Can You Contribute With A Review Of "RASPINI RARI
NANTES FLORENTIA" ?

Type: Pool
Expiry: 2017-02-20 11:55:00

[ [

| ALERT

You Parked In A Residential Zone
T Expiry: 2017-02:20 12:19:59
-

=]

[13ch & N RAEL

& Assistant %3

Closer | Latest Expiring

EVENT today m

[FF) “Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTQ STEFANO AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: ® 3336 m
Expiry: 2017-02-21 11:32:52
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Yes | No
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e #sen
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.079
- commuter 5 (0.29%) 0 (0%) 0 (0%
- student 14 (0.81%) 0 (0%) 0 (0%
- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours)

4 min) @ Engagemen... |4 min

24652

12489

326 e D) T8
6163 Attuale
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4 min| @0 Engagemen... [4 min

1100

@) Engzagment Created (from Stats) ...
706

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

Provide a comment, a score, etc.
Stimulate / recommend
Events in the city, services you may be
interested, etc..
Provide Bonus, rewards if needed
you get a bonus since you parked here
We suggest: leave the car out of the city,
this bonus can be used to buy a bus ticket

City
context

53 Precedente 44 6
1765 Attuale
2100 Engagement Created
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18
135
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Oct 08:00 16:00 24 Oct
Feme}li Viewed (daily) (25 min)
Precedente
Attuale
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. c r——]
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Allocation: 1995 #
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Power Hot: 36 kW
Power Cold: 0 kW
Outdoor Temperature: 14.07 °C
Total Number of Buildings: 76 of 304 #
Total Number of Floors: 104 #
Total Number of Zones: 139 #
Total Number of Parking Areas: 4 #

—See Trends

I T Parking Overview
22, 0600 12:00 18:00 23.

Oct Oct

06:00 12:00

ot g q'
' SNAPdcy [

62



Capacity - Allocation - Occupancy

Building 27B Trends Mon 9 Oct 13:47:14

Occupancy Weekly Time Trend Compare Office Mg 9m

100

=

= 803.9

. i 5

\ Temp. 9m

N A U e U A W
3. bet 4. bet 5. Dct 6. bet 7.bct

- i -

DOA - DOC - DAC

l
]\

bt 5. bot : ) ) 206

]

|

|
3,&)«( 4

Percentage POA - POC - PAC 4am o

100

o

*m}

\

A
/U M
bet 4. bet

o

Ve =
S B ERETER
3. bcl 4. bﬂ 5. bﬂ B J)Ct 7. J)ct

® DOA + DOC m DAC

5. bet

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

3. 5.

75

N ,,_,WM"L_.MH L,M

14. Sep 16. Sep

@ Zone A - occupancy

Percentage Per Zones - Monthly Time Trend Comparison

LW

24.'scp 30. Sep

@ Fone B - occupancy @ Zone mf_C_P1_P2 - occupancy Zone D - occupancy

. [
I\ R A

14. Sep 16. Sep

24. ISW 26. ISI:D 28. ISI:I'I 30. Iﬁl‘l

® Zone A - POA + Zone A - POC Zone B - PAC + Zone mf_C_P1_P2 - POA = Zone mf_C_P1_P2 - POC Zone mf_C_P1_P2 - PAC

Heat Power Heat Energy 9m Energy Trends

Average Hourly Power

0 KW 1931279 kWh 8

2‘" 0 kWh
1

Cold Power Cold Energy 9m 4.bet

Heat Power (

kW)
0 kw 888311 kWh Cold Energy (KWh)

En./Pax

&6cl o >
W Heat Energy (kWh) o Kvuh




bretsonr DINFO - DISITT interreg H ; 2
QEETIEOD | RTIRUEDOGTMEAD - — AXISa SNAP/
FIREN ZE DELL'INFORMAZIONE E}?SF%'ESJE% Eé‘é{% ISN[IQEELIGENCE Medlterranean .,..q-"""" COMMUNICATIONS WD CITy

() HERIT-DATA

]

A view and data from the Thermal Camera ‘

2 17T



DISIT

DINFO . . wwas
sEwmee Peo TJJE Lounting C"SNANanusmv ;

ING RTIMENTO DI
DELL INFORMAZIONE

https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==

=  ¢“sNaPdary Detection BOX Snap4Thermal PV Firenze Thu3o Mar 23:55:16 @@
AR A
UM' R R

200k

150k

*= 100k

28, Mar 4. Apr 11. Apr 18. Apr 25. Apr 2. May 9. May 16. May 23. May 30. May 6. Jun

; -“ SUSTAINABLE CITIES

& detcountdaycam1 - Count (51) # detcountdaycam2 - Count (52)

AND COMMUNITIES

—_—
=2 My Profile A
" E Privacy Policy  Cookies Policy  Terms and Conditions  Contactus iﬁ‘ ''''''' ‘Dﬂm‘ DISIT f SNAPACITY %


https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==

- 1(?("[:‘:‘{&.

ES

e

W

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

People Counting and Tra

‘I‘I SUSTAINABLE CITIES
AND COMMUNITIES

Niiles

(-J

—

J

in

SnapA4City (C), June 2024



m

B 'Pémg]

UNIVERSITA DISIT . £
oot sont | DINEO | 2ESET aws AXIS
FIRENZE | BSfiSimaone | FEENGSSEs ae a8 CITY

COMMUMNMICATIONS

— I

iVionitoring Passages

-

\

Monitoring AXIS CAM Q1952, Genova Mon19un 183855 @@

Pedestrian RT Stroller RT Pedestrians 10 Min 9m Stroller 10Min 9m Bikes 10 Min
) 0 5 0 5 Access Q1952

Real Time Counting Numbers Of Passages Every 10 Minutes, Last 7 Days 4m @

ety

al
08:00 . 8 o 16:00

@ number of Pedestrians @ number of Bikes number of Strollers

Number Of People Passing Avery 10min Compared With Yesterday

18. Jun

® Total in a day

Privacy Policy ~ Cookies Policy ~ Terms and Conditions ~ Contact us

Snap4City (C), June 2024 67



UNIVERSITA
DEGLI STUDI DINFO

DlPARTIMENTO DI ISTRI 5 SYSTEMS
F l RE N Z E INGEGN AND INTERNET
DELL INFORMAZIONE TECHNOLOGIES LAB

Z 'Inw
et SNAP/ciTy L

Pedestrian RT 9m Stroller RT 9m Bike RT 9m
0 0 0
Real Time Counting 4m @
30
il
0 ikl [T I 1 I i ul.im.
16:00 25. Jun 08:00 16:00 26. Jun 08:00 16:00 27. Jun
@ number of Pedestrians + number of Bikes number of Strollers
Total Number Of Passages Per Day 4m @

@ Total in a day

o Monitoring AXIS CAM Q1952, Genova

Mon 26 Jun 23:56:21 — =)

Pedestrians 10 Min 9m Stroller 10Min 9m Bikes 10 Min 9m
0 0 0 Access Q1952
Numbers Of Passages Every 10 Minutes, Last 7 Days 4m ©

200
RNV T W w
12:00 21. Jun 22. Jun 23. Jun 24, Jun 26. Jun 12:00 27. Jun
@ number of Pedestrians @ number of Bikes number of Strollers

Number Of People Passing Avery 10min Compared With Last 24 Hours 9m ©

161.2

7\
1209 g L\ fV\/\
e mﬂvvw\\ﬂ(m TR Y ::
RIS

o T T | T T T
03:00 06:00 09:00 12;00 15u00 18:00 2100 27. Jun

Privacy Policy  Cookies Policy Terms and Conditions  Contact us

Snap4City (C), June 2024




SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES "';g‘:SNAplicnv @

TOP

'c

\1"!«

%k
N o A
’\\“VA\ V]

’1

". & ’V) .
r.‘\') Eu ?».C‘ M . [ 27‘ .

AR ' sy sﬁm “"‘ “’ {N 2 i WS 'y'ﬁ'm }'\ l‘v N

Y M ) _e 5 N/

"a 1“‘ 3'4.4 m 'A\;'@ “’ \Vb vn é IS W~ A E\" 1% s%E
MR

XD N A R KN

) I K &4 v

u"‘w‘yx“%f i r AR ”‘ %‘Z,%’ﬁ 7
”0ﬂb‘w~ﬂ‘

% o

%

.

e
Paw g

s
\
Vs

%
§

a

'L.i —
?A&\I
9
N
I
R

oo
AV

V&
R
X
&

Ay,

QNI Y

| C‘(«
] \“\I

A,A ‘ A
apd)
B \"4

z
N
2
Y
SN

! ‘ 4% KIS D
W ’\» AN c KA A D)
o 4’(‘ ‘ »-\? ‘\ '\‘“'4 \""‘
\\. £l N IR DR ‘v

\b w4 TaVa = N A b V)‘
2/ s 35»’ sistaSsiav = VARS|Y ',‘ ' :er A

N\
At

A

R S
3

(D)
ALY

e
|

i

Za Va2
A
=/
<7

)

<)

W 57
Vf
—

a:'a
I8

'_?.
=




< UNIVERSITA
& DEGLI STUDI

FIRENZE

DINFO

S .
DISIT / """
IPARTIMENTO DI DlsTRlBUTED SYSTEMS
INGE NERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGlES LAB ‘_ " &0 g]

Integration with | et
MILESTONE i .=
XProtect L7
Video

Management ¢

Snap4City (C), June 2024 70



SAENe | UNIVERSITA | IJIINIFO

=/ Wl \= i

AEAE | FIRENZE | RESugo [ emeuspsstevs

“;, \‘\g F I RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB
YEL

* Snap4City VMS Library on
Node-RED
* Functionalities:

— Registering loT
App/Proc.Logic on VMS
Milestone

— Receving event of VMS
into Snap4City platform
via Node-RED, on cloud or

on premise
— Sending Snap4cCity Events
into VMS Milestone

eeeeeeee

uuuuuu

\\\\\\\\

eeeeeeeeee

lllllllll

¢“SNAP/ciry

(P T

Eﬁﬁ%ﬁﬁ%ﬁ

L & |"

uuuuuuuu
PR =
aaaaaa
3 [Propreth
® Duspos M,

® Tele (Esempio: -33 856900, 151 215100) +
rr wenicne (a) B
g deo g &,
oo Iro -y 5 vl
a8 Prodh
>

T

OB 05407 5-Lab 2. 3345 Scbeal i d )

e » S5cbeTo Bo8 404 20 <350na s

—
[ lussi @ Regisy A vovmerto @

Snap4City (C), June 2024

71



UNIVERSITA
DEGLI STUDI

FIRENZE

DiSl |
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

* Gmail &3 Translate

oA

& snapaCity @ Snapd Calendar

.

LET @ Google

v

staus  [IEG
[ Reset ] Reset Map J Filter ]

#statuto

EventWebCam

=

= Gz News » | [ Tuttiipreferiti

§ Facebook @ DataCenter I8 Trello ﬂ; Km4City major tools ¢ Impostazioni » YouTube Google Forms

@& Google Scholar Cita... DISIT DISIT old

Tue 31 Oct 23:14:19 —[5)

Insert Alarm Data Creating Event

. Lalastra

Name Event Name

kind [T
severity [T
People Invoived [IIE2
impact R

Search:

device

<< Prey Next >> Last

dateObserved

2023-10-31T22:13:04.273Z

©

fireonplazgardon20231031T221304273Z

Telecamerad_22320231031714213584Z 2023-10-31T14:21:35.84Z

CarCrash202310317134436250Z 2023-10-31T13:44:36.250Z

CriticalTrafficJam20231031T132718888Z 2023-10-31T13:27:18.888Z

FloodedRoad20231031T1323092122 2023-10-31T13:23:09.212Z

Privacy Policy ~ Cookies Policy ~ Terms and Conditions  Contact us

72



UNIVERSITA
DEGLI STUDI

FIRENZE

IMENTO DI DISTRIBUTED SYSTEMS
INGE AND INTER|

IN
TECHNOLOGIES LAB

DELL INFORMAZIONE

@ milestone ¢“SNAPciry e

VMS vs Snap4City: sending and getting events, Al solutions

Integration wnh

MILESTON E I8

XProtect
Video

Events + info

nnnnnnnn

| f" Snap4City
1 () [

SnapACit
TR Snap4City ‘M WMW

Data hboard
Analytics DREIERRIEE

s B A B M

o Monitoring Cross Road Venaria - (AXIS C
—-—

U—

Interoperabil

Snap4City (C), June 2024 73



Cuneo Assets’ Monitoring, Safety SNAPLary

C' ‘SNAP4 Monitoraggio Generale ThudJan1813:19 @@

i‘ﬁ ® 5 - - P
o \ 4 4
g i E |
< CameraModelP1448-LE Y + (G F cnivioe Rl b SWITCHO15
‘; — B i )E VALUE NAME: 1721615250 |
{9 UpsModelRiello / [BETALS [BESGRPTION [RTDATA

‘Lasl update: 2024-01-04 13:34:24.3342

& UpsModelSeltec

— ‘
_gaie M «. i
Cascina Tetto 5 & 7
| Pric > 4
, delPriore 2
e 5L
& g W .
48 9 Bws>esan(/\mn

i 0
p W Borgo Nuovo \\ ggdateohsewed 02‘3,4‘2‘“,’“4 Last 4h 24h 7d 304 6m 1y 2 10y
2 . O .
¥ SwitchModelMicrosense ) / Scersocieta s 4
o 4 & | fanSpeed 4985  (last (4h (24n (7d (30d (6m [Ty (2 [0y
4
- { | peneraitatus 0 Last ‘4h (24h (7d (30d ‘6m |1y 2y [10y
"9 SwitchModelNetonix '“"”roq‘E poeValuel 48 Last (4h (2ah (7d [30d ‘em [y 'y [0y
| é&‘ poeValuel0 0 last 4h 24h 7d 30d 6m 1y 2y 10y
Th poeValuell 0 Last 4h 24h 7d 30d 6m 1y 2y 10y
Legenda S e
NG poeValue12 0 Last ‘4h (24h (7d (30 (6m |1y 2y [0y
GENERAL STATUS FU poeValuel3 0 Last [4h (24h (7d (30d (6m [y 2y [0y
< §a poevalield 0 (a0 (dh0 (240 (74 (300 Cem O 1
Valore Significato Simbolo E %5 i | = o R -
b ¥ ) ; '-W" ) Py
0 Buono stato [ ] 4 J // ol o =8 3. Il gm &
o g 5= I /
1 Non raggiungibile > g ==
Ve Monitoraggio Dettagliato Thi4an 180515 @3
2 Raggiungibile, dati non disponibili v gg gl u 4 Jan 18:05: g
A TempValu... Sm A TempValue1 - 7 Days SNAp
3 Identificata anomalia [ ]
s €
© //’ Wm Tabella Device Tabella Dettaglio
49 T T T T EE T X [amen[us[sin] (@[]0 0] @] T
Dec Use Dac dateObserved 04/01/2024, 14:34
Tco10182 Camera Cuneo Sud Palo Angole Parco Giochi 172.16.12 185 tempStatus1 1
TCO10178 . Camera Cuneo Sud Palo Alto verso Asilo 172.16.12.181 @ TEMP STATUS
2 MyProfile Valore Significato
Privacy Policy ~ Cookies Policy ~ Terms and Conditions TC010181 . Camera Cuneo Sud Palo davanti Biblicteca 172.16.12.184 @ 1 Buono stato
2 Lettura dato fallta
p—— TC010179 . Camera Biblioteca Cuneo Sud Esterna Sopra Ingresso 172.16.12.182 @
A (L/""' s
Is - i TTotino
TC010184 . Camera Cuneo Sud Angolo verso Parco Giochi 17216 12 187 @ iy ) ",
TC010185 ® c Cuneo Sud Angol B 121612188 (©) i
amera uneo Su golo verso Bar .16.12. des Ecrifs” /o
aire dodhéjon)
° 9 b
TC010183 Camera Cuneo Sud Angolo davanti Megafresco 1721612 186 \ =
S S
TC010203 . Camera Rotonda Corso Francia Croce Rossa 1721612 203 @
TC010204 . Camera Rotonda Corso Francia Distributore 172.16.12.204 @ P oy / R
e y mnmmssymﬁ\\_‘ JJJ; o ©Opensuiet
SWITCHO41 . Switch Rotonda Corso Francia Croce Rossa 1721615222 @
Legenda
TC010202 . Camera Rotonda Corso Francia Tabaccaio 1721612 202 @
@ 13 2 @4
SWITCHO40 Switch Rotonda Corso Francia Croce Rossa 1721615223 @ -
- ragg;
2 My Profil .
= e Pvgey Policy_Cookies Palicy _Jerms and Condiiions gl pwro Loisir sl 4 @

Snap4City (C), June 2024 74



= ¢snapd

3 CameraModelP1448-LE

UpsModelRiello

. UpsModelSeltec

¢“snap4

Legenda -... Selector - Map
[+
[ JU _k @ SwitchModelMicrosense
Zono dustriold
WMerio Group
9 > =
S @ SwitchModelNetonix
” ! 01010
VALUE NAE: 172
‘o i DETALS  DESCRIPTIOl
tLast update: 2024-02:02 140550101
| Descripton  Value Legenda
dateObserved agz:ég;u‘ Last 4 24n
fomensns 2 L @ o GENERAL STATUS
- Valore Significato Simbolo
Keep data on target widget(s) after popup close:
0 Buono stato .
“, 7 Fgascna Rottassol T
1 1 1 Non raggiungibile
#23 1 ¢ o 2 5?' 2 Raggiungibile, dati non disponibili
7 & Y by - -
7 3 Identificata anomalia &
(Vignolc

= ¢“snapd
2 MyProfi

Hickstar.

L

Fri 2 Feb 17:08:24

Monitoraggio Generale

T Castelleg,,

SWITCH027 ’
VALUE NAME: 1721615236

7 Mﬂ()mla delle
Grazie: B Capps

[ | uld

|7 =Confreria ‘

DETAILS ~ DESCRIPTION ~ RTDATA

Last update: 2024-02-02 14:05:50.176Z

-3 Desulpum Value Buttons

- Mﬁ dateObserved USZDISOZS:;:M last 4h 24h 7d 30d 6m 1y 2 10y 4 Vo R
| fanSpeed 6165 Last 4 24h 7d 30d 6m 1y 2y 10y 5 | Borgo:San
[geealStaus 0 Last 4 Mh 74 N4 6m Ty %y 1y &l G
o poeValuel 48 Last 4 24 7d )
e 48 L 4 2n T 1
| poeValued 0 Last 4 24h 7d "
‘ CE?Q poevaled 0 st 4 h 7d
Y poeValues 0 last 4 20 7d
i poeValues 0 Last 4 240 7d TC010246 - People Counting (Thermal) 9m ©
A "' ’ [ ‘f ’? n *
Stato Attuale 9m 1721612145 - GeneralStatus - Andamento Settimanale *
1 statig .
5 ver [ 1zo0 im 2t var w0
0 TC010247 - People Counting (Thermal) om ©

Conteggi Telecamere

TC010246 Piazza Audifreddi - Media Ogni 10 Minuti

|

22. Mar 23 Mar 24, Mar 25. Mar 26. Mar -

22.ar 22.mar 2

TC010247 Via Roma-Piazza Galimberti - Media Ogni 10 Minuti

365
292
219 2 MyProfile

148 1 I‘ A | ‘ * Previous
W MW

" 11 | N"“'\ I \U\\, J \ mr“'m"\ Vi O T I"‘Mur\ o~

22 Mar 23 Mar 24 Mar 25. Mar 26. Mar 27. Mar 26 Mar

5 Nuovo
/ ® DpEnSIkuan contributo

2 MyProfile

Snap4Ci

Privacy Policy  Cookies Policy  Terms and Conditions

- Powered by
¢ SNADiTech

Telecamere Cuneo

364 o
1200 WM Mo BROD 200 TS0 M 0590 1200 T6N0 ZLM 0S0P 1200 8O0 Z5MOT OSID 12,
73
182 TC10353 - People And Bike Counting 4am @
' 1000
' |
'«',l'u-.‘.-llw ISV YRR, [T W N

= SNAP4<:|TV

Thu 28 Mar 11:18:02 L

TC010246 - Media Ogni 10 Minuti (Thermal) 9m @

o ¢

2.0 2 e 25t 26 o 2 e
TC010247 - Media Ogni 10 Minuti (Thermal) 8m ©@
&t‘ JMJ m\.w*'
. . 20 250 20.vr 2 25 or
TC10353 - Media Ogni 10 Minuti im @

000

e mar

Y SNAPHrocn

75



i

S0

[N

/

SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES

TOP

o

v
ks

%

AN

A

5!

UVASSZ =
A
TAa

' B
AZAVANT, S
Yg
QLN
=

( w“a ‘v ' "‘

U
N
K

'c

Nbq
W ’ﬁgt
'\\“;‘\ 5%
‘

rA\V)‘

YASE
s\ =

%
§

23

m N w

‘V}'

' (4 \V‘V‘ ":M/A
4 Q) (A\ y '%\ %l‘!

l 1.
v d‘
"\ “As A

}‘ﬁx“ “vn \" ‘& "‘"/ﬂ

iy
(N
N

N

{\

N

V;

A\

\
%

%
SIXIN

NN

%

OO

oy

s

T
Jk\&"

Al

Al
V;

4»4
(V

4“7

N

f ‘V) X % 1) “_'% A\,/A ‘g
\‘}\‘o' ’\' vA\‘ & ", b /) '

\\ ’ ‘\r

<
4) A \\'

é"z’l \\'§ f

K/ 0 4 4‘:‘ " =
N A»« AAR
< !,“\Ja WS AV v
o\ Ag b

' ¢
"'ﬂ ‘ 1 ‘
'\"‘% n’ﬂAV/‘ Eu" ;

NA [N

=t & ] S‘B
> ‘ ‘r‘ N

A

)} \Vl

; 4\
m N)l

‘v ')

Hash

/A.e

.‘g ; ]{RM 4f;|n
. SNAPAciTy @

v B
VA

A

! Zayv,

Y

N

N/

QAN

(]

\J

%

/N
=i
'«\\m \Vm

v
\ 7

18]

V>

N

>

B~
o

A

R A
S

SN2



Y SNAP/arry

P x
¢ snap4 Cruscotto Videosorveglianza T
Legenda - Filtro Selector - Map
93 9 » &) ; XIS ] ' TC01000
- lata Cian .
&= - C VALUE NAME: 17
b g DETAILS  DESCRIPTION
|14 / %
¢ sP197 : & Lastupdate: 2024.01.04 133424 3072
g
A & Description ~ Value
¥ \ i J 01/04/24,
Zonaindustrale r 3 Madl gateobserved 023424 Last 4h 24
Melo Group < e
p ] 4 § generalStatus 0 last 4n  2h
Vi Nozonae
—— Aol e i tempStaws1 1 last 4n 24
Defendente: Regione Colombero Confreria {
i
Vs {| 'Keep data on target widget(s) after popup close: (]
Y w — Miasavona) sp)
s O SN o A e
| 2 . [ ’ Tetto, =,
e S Borgo San iy
= ¢¥sNnApP/ Dashboard Varchi Tussnmizostzs @ R Esl Ly
A L
"%,% 46
. Gl
4 %,
SP197 :@w f L 7 .'eam g
§ ; R Coman o 5 4
H ; _ CunegiNdovas, | )
® J X 7~ | 7 Vs . St
5, | 4 o ... 4 R f Spinetta
: Wiadonna delle i ponatello gl K %/ o
Grazie N Capps
)
Via Savong ¥
Via Sayony
Via Savona
dolicy Cookies Policy ~ Terms and Conditions

A
| +
{ ’ 3
- F r
§
X . () e \
Zona Industrlale $ . e 3
14 " Merlo Group Gs
0occo i) | 7,
¥ - Via Nazigrate " . )
> \ ViaNazionale: . e ¢
San Defendente Regione Colombero eria_
L/
/
Bramardi 7 I §
i \ !
] N
Wt
sPa1 |

Ruata Rendudo
Vi Cln,
" Vag,
"Neg, &
s

Roata Tavella

lit el
B Jiname: 1C010016_varco

measuredTime: 2024-01-04T16:51:49.927Z
v T §
Bf&e Sa (6" na
- BorgojNuovo e ey g e o Spa2g
&
&b || ‘Borgo'San
§ pGiuseppe: -
& AGC Fiat
Gloss Italia
4 \
s 7
£ 4
z /
Spinetta 4

© OpenStreetMap contributo

9m ©

Srosa Cotoni
o b3
e /
. i Tetto Giordano
Roata Rivette | ¢ alls - fk
/ = ot
- { : -/ Mo‘wﬂ'«a\ 4
2 § <7
¥ e %
7 57
v - *
. N Cgsuna:r(ol(asfo 8 <5 R vf 4
TC010047 - Transiti 9m TC010047 - # Transiti Nei 10 Minuti
veljigge/10min
0 f\\/‘\‘( \ f.\ \4 \ of ’
14.Dec 15.Dec 16.Dec 17.Dec 18.Dec 19.Dec 20.Dec 21.Dec 22.Dec 23.Dec 24.Dec 25.Dec 26.Dec 27.Dec 28.Dec 29.Dec 30.Dec 31.Dec 1.Jan 2.Jan  3.Jan  4.Jan
2 My Profile 5
Privacy Policy ~ Cookies Policy ~ Terms and Conditions DINFO | DISIT ey
20 | 3 CVSNAPdcy S

77



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES ¢ sNAPdcry @

TOP

el AfEYS1S

'l

‘ ' P

M m\‘"i "‘ N PRl B

0 ;' G 44 % dr‘ A ()( Pt |
R

S
g ®
‘ s
Y o
SN ,,. &\(, @ EE :
[ dpdn s (@ e
i XD “" "a. \VH Nz i N 'M‘f{ n“' ¢ .
g O g w faliss ¢“SNAP/
| AR YIS | R : VA ‘*"»‘ 2oyl : (
:\g,;‘ 3 w‘ “',m/ 1 :M‘ ,%é e A w N’Ag Appliances and Dockers
l,'.( \‘,“ \b "\V l\v = A'! KL wk . l" ,‘
ally, H ;‘s'é N w; ‘ *'M ,« hm % ;4 5 s B e lnstallatlons

() VA'{\
It

,
N

A\
N7
¥ AT

% pv/ 4 ) W, \‘S '-
S 4 ) N’ K
A Yirdauiee A a, nm ,,o v %

\'\‘ A
DA Bl I\ /N Q m

arr s 1
S N ‘@‘} ;«» “0 'Q ,“ ﬂ‘(‘
z‘ \‘ "a‘ ";" "“ As .;

S

A

« xS
¥



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

IPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

 Prediction of
Audience on TV
programme

* Prediction of
retweet
proneness: RF,
GBM,

* Project

— TwitterVigilance

Dissod Sysms and st Techngivgis L3
Diseid D Ilhpenes e Tchmlugie Lo
St o b Egirci )

e

30000,00
—+—#divanorolling
——#enrica
25000,00 #urbanstrangers
——@xfactor_italia
20000,00 ——mika
i‘
I

-#-#eleonora
——#giosada
-=-#xf9Live
——elio
sciortino

-+ #elioperilsociale
——#moseek
@urban_strangers
fedez
skin

— +NLP, SA

=

Channel active from 2016-06-27 1o 2016-1105 1 6:30:00
A
PV — oo b btoten 4o ! M"”‘“?
Tutes s —Tuessooges — Tueesoony — vt — Reom s pos | — B scoe sty — Tl — ol saepes — THRTsceang
Hide Al
dl charnel Firenze
pnp— Variable Importance between Models
&, cariche dela palida, ransenne che wolang. fumogeni & petardi. justail: Firenze, scontri e it al corteo dei manifestant] per i Mo cariche e landio di bottigie hitgs .y BD,D%
70,0%
60,0%
aew 50,0%
le 21.00 san0 allabinaldi Firenze con "Perché Wa*, i aspetio agAle & Mal CSeBNa(e, prantn ma| esposto deRAduC hIps:Lce 40,0%
30,0%
20,0%
10,0% I
_.EUH e <A N o e U u B = NN
E ; 0,0%
—— Expo Visitor TS
- Train SARIMA 3 5 % 5 2 5 & 5 5 X
2 Train SARIMAX & & & & & & N & & &
o 8 o o A o < o ) 9
= 1= —— Test SARIMA & & < & L& C & %
3 3 es 5 o & 2 S > 5 o )
S S - — Test SARIMAX & i A & < & & & @
- 8 & & F o & Ko & & &
- ™~ b
2 L QX ® ¢ & @ &
> -
(=%
s 3 A mm ’/“J v M Random Forests ® Gradient Boosting & Multinomial ® Recursive Partitioning
Noanty
Predicting at EXPO2015 [ . " ... . o
set 08 set 22 ott 06 ott 20
2015 2015 2015 2015
Training: 01-08-2015/02-10-2015 63 DD
Test period: 03-10-2015/25-10-2015 22 DD
Figure 5: Comparison among the selected predictive models discussed and presented in
Tables 2 and 3 with respect to the real number of visitors. Both training and validation

79



UNIVERSITA A I Y,
DEGLI STUDI DINFO | ' bl o B - ” s &

peTuEon | pemeTEDsYSTEvS ' =5
F l RE N Z E g'ELL%\TFORMAZIONE TECHNOLOGIES LAB V / : : | -o—;u : reSO|UEz
/ e i jni ﬂi

e http://www.disit.org/tv il ey
e http://www.disit.org/rttv | |

 Citizens as sensors to
— Assess sentiment on services, S -

events, ... :_ o —
— Response of consumers wrt, ... I I iy = A
— Early detection of critical - — — |
conditions — |
— Information channel e :
— Opinion leaders M N

— Communities W g .‘

I Formation 20:00 22:00 7. 0at 02:00 04:00 j 'II'- ' A ) 5
— Predicting volume of visitors for j ,i : AV VI
tuning the services e e s !

= .l T’ V. .I g me mn o wn wmo wy w o e
wiseer lgl anece Snap4City (C), June 2024 80



http://www.disit.org/tv
http://www.disit.org/rttv

UNIVERSITA
DEGLI STUDI

FIRENZE

Q Search parameters

COpata analysis |4

-.|I| Channel statis
*= Search statis
~

Retweet statistics

ﬁ Twitter Users
statistics

© INFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

FO

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

P

——

P

\

H

Twitter Vigilance Dashboard

| ast crawling: 2015-12-11 01:20:20

Global view of user channels

From | Jun 20, 2015 o Decll

I

| Alluvione Olbia |

-SI Approach Pluto e . .A.Ilu\riclne inm Calabria .

Twitter Vigilance

T | B 20000
29 Jun 13 Jul 27 Jul 10. Aug 24, Aug 7. 5ep 21. 5ep 5. Ot 19, Oct 2. Now 16. Now 30. Mow
aal
I ) _-'ll"'l '.'I'
(1] 2
—— aeroporto firenze Allertameteo TOSCAMNA apretoscana CALDO
Codified Hashtags Allerta - ConsumoSuoclo —— Emergenza_acgua Europeana EXPO2015
FirenzelCT Giubileo iononrischio == LaMMA Maltempo - maturita 2015 = MeteolSER mymeteo

MNASA Mew Horizons
siena -8- smartcity
Zzanzara I Events

resilienza
—— uber

-+ papafrancesco FPA_social_FPA protezione civile toscana
- smartcitybigdata2015 S50L0 allertameteoc TOSCAMNA tech
Snap4City (C), June 2024

= rossanoc
Univ-Firenze

8]




DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

Channel active from 2009-10-23 to today Q Data processed from 2015-05-15 to 2015-09-15 m

UNIVERSITA DINFO

DEGLI STUDI DIPARTIMENTO DI

FIRENZE | 5&fNES azione

Search related to channel CALDO

Zoom Im 3m 6m YTD 1y Al

Thursday, Jun 15, 2017

e caldo 8 439
afa- 1 707

® rischio: 1 613
temperature: 885

@ #caldo: 327
allerta- 196

e torrido- 167
caldissimo: 147

e #sole” 87

® rovente: 50

@ anticiclone: 28

® emergenza caldo: 19

® canicola: 13

/2

Mar 30, 2017 | To

From Aug 7, 2017

laquinN

disagio caldo: 11
® estate rovente: 11
@ allerta caldo: 7

ondata di calore 6

-5000

10. Apr 24. Apr 8. May 22. May STyt 19. Jun 3. Jul 17. Jul 31. Jul
|
2012 2014 2015 0 W‘—”"N\/\/‘)
. n »
-~ #caldo -+ #sole afa allerta -+ allerta caldo  -e- anticiclone caldissimo - caldo -+ canicola disagio caldo -+~ emergenza caldo
-~ estate rovente flegetonte ondata di calore =% rischio - rovente temperature  -= torrido [l Events

Channe

05-15 to 2015-09-15 n

YR T Y] T
ITS Searchnes

Snap4City (C), June 2024

From | May 11, 2015

To

Aug 7, 2017

laquinN

82

-5000



S U7

S ¢. | UNIVERSITA
T2 | DEGLI STUDI
Sl Je -G Ll DIPARTIMENTO DI DISTRIBUTED SYSTEMS
EN VS FIRENZE | NGEGNERIA AND INTERNET
.J‘PJ i \‘\g DELL'INFORMAZIONE TECHNOLOGIES LAB
/S‘}Hf\

* Prediction/estimation of g
Average Score of Trip L Wﬁg
Advisor as a function of _ﬂ ao N z’ﬁ
Twitter Vigilance Metrics + = / yaw
other information Ny

* Prediction/estimation of . :

Negative Scores on specific 7]

Museum or service as a TS
function of Twitter Vigilance
Metrics + other information

0 2
standardized PC1 (35.8% explained var )

Twitter Vigilance

Snap4City (C), June 2024



UNIVERSITA v L)
= D EG LI STU D I DR'TIQNTEDIO ER!B&! ITEMS ;
FIRENZE | Beecnens o | SeiEaser CiITY

Predicting Service’s Load
via NLP on Socjal Vledja

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

”Z ///,'

[T
LLELECRCLERRLELRLN

Snap4City (C), June 2024 84



Dubrovnik

e Tourism Domain

e Counting People
e TV Cameras and WiFi
e Social Media

 Dashboards

* Monitoring and real time control
* People flow
e Twitter Vigilance

* Historical and Real Time data

* Services Exploited on:
* Dashboard MO NFRISTRUCTRE

* Since 2020

3

¢“SNAP/cry

-
— - inerreg E

/Wediterranean -

T ITrYYyYy” == HERIT-DATA ‘ .
- e Herit-Data Main
LN o by e
v M A
~— - . wraligte Mg
g0 e 2 S——
£
ey e [P —
- u
——
o .
Herit-Data Dubrovnik Calendar - s Herit-Data Dubrovnik KPls data o

Snap4City (C), June 2024

85


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE0Ng==

‘ é CITy
Pontdu Gard v uum P

/Mediterrangan ==
HERIT-DATA

 Tourism Domain iy |
o KPIs N I
e Social Media | I i R
* People Flows
* Bike Flows R— s
* Dashboards s o,
e Monitoring KPI i, S
* People and bikes flows e e

Herit-Data Main

* Twitter Vigilance
* Historical and updated data —

o

» Services Exploited on: e : T
* Dashboard | | '

* Since 2020 TR

SnapaCity (C), June 2024 https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

86


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES esnapder B

TOP

'l

\1"!’
PA"
1!%;
) o
/Y]
Q‘ "\ E 'f.' Nr IKI
0 ‘
D : “'g é“@’l \“((\" - e | Bl
) 1 llb 1 2 ; 7
Amdl i, 2l S T w ¢“SNAP/
<>* R “ i [Le] Sl | . :

44 \'0'}‘ Vm ‘ :l‘:" N ;i':ﬁ@i‘ﬁ a{e}’;j A m R \ 4 Appliances and Dockers f ,‘
ez VAT AL Sl % P %%
820, M v.é(e wq’ p é{{b‘ ’4‘ 'A"w %,:,::, 1 i ?“- $;‘ S oaY :‘: l“Sta'latlons : e

2% i&‘ i‘ )4 2 ‘ "‘(" XA ,25? Tl &,« N V\v' \( P )% o ‘ ,\‘“. : 8 "“
o NI RS ms J“‘q I‘ IR AR KT IAKARGS X ws O Safanie
: O KK RV o y‘ D PRONS V{‘Vu A. o Sdpdch une 9nsg Ao tavt: ,44 S W‘ % wM Qr e 409
Wl bravil 270NN KOV DX Nt Bt K7 ok ‘ KRN AT DAL XN DR DR 154 F M1t e Ry ks S e gl o BRI Kbt NN EACH va! VAV /] "4»‘.\ NI RA Y oK VIA\ AL O Y




e, vy DINFO £
oY RITVEMO0 RSN, CvYSNAP4
=\ W F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

o LR
N AND TECHNOLOGIES LAB

* A feature optionally installed and optimally used to certify locally
or in federation with other installations.

* Blockchain technology on Snap4City can be used for:

— Certification of Data Messages =2
* Time Series, NFT with history of transactions, cold chains, transactions chains
* Maa$S, Waste collection Pay as you Throw (PAYT), etc.

— Certification of Devices/Entities =2
* Contracts, transaction, micro-transactions

— Certification of loT Devices/Entities Models
e Usage of Standard models and templates
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c A Nonsicuro  dashboare b S T php? t-d 9 e p d n h a p t Nuovo Chrome disponi
Snap4CityDocker

Switch To New Layout (Beta)
User: userrootadmin, Org:

Organization
Role: RootAdmin, Level:

Add new request.

10T Applications Show v |entries Search:

= 10T Directory and Devi
Device Identifier From date #| Todate #| RequestStatus #| Report

& My IOT Sensors and Actuaters
10T Sensors and Actuators traffic_9001 N79-01-01T00:00:00 1179-01-21T00:00:00 completed DOWNLOAD REPORT 1000 o]

@

10T Bevicss traffic_2001 1179-01-01T00:00:00 1179-01-11T00:00:00 completed DOWNLOAD REPORT 528 0
10T Devices Management
[ — traffic_9001 1179-01-01T00:00:00 1179-01-15T00:00:00 completed DOWNLOAD REPORT

ke
e traftic 5001 T179-01-07T00:00:00 1179-01-06T00:00:00 completed -

v & HOW TO: Deploy/install your s X Snap4CityDocker X R ccepts Only X 2 a o X 9 e X Snap4City loT Directory X jQuery selector for the label o

traffic_9001 N79-01-01T00:00:00 1179-01-02700:00:00 completed DOWNLOAD REPORT

€« c A Nonsicuro  dashboard/d hoardSma d y a olog p d b s 3 . Bg Nuovo Chrome disponibile

traffic_2001 M79-01-01T00:00:00 1179-01-01T00:00:00 completed DOWNLOAD REPORT

Ext. MS Broker Devices Discovery
Ext. MS Broker Discov: traffic_1002 2024-04-03700:00:00 2024-04-26T00:00:00 tochange pending DOWNLOAD REPORT
Ext. Broker Devs Periodic Update 1

Snap4CityDocker

Switch To New Layout (Beta)

Rules for Discovery Showing 31 to 37 of 37 entries

Doc: [OT Directo User: userrootadmin, Or
Organization

Role: RootAdmin, Level:

Create an 10T D

Create an |OT Device Model
LOGOUT

dd a Y vice intc 4City
Add an 10T Device into Snap4City Add new request

Resource Manager  ~ 10T Applications v Show v |entries Search

OO UOU ™ & & 88880 ses

Development Tools ¥ = 10T Directory and Devices

Device Identifier %| From #| Todate 4| Owner §| RequestStatus #| Report

My IOT Sensors and Actuat
10T Sensorsand Actuators traffic_9001 1170-01-01T00:00:00 1170-01-02T00:00:00 completed DOWNLOAD REPORT % 0

Management ¥

Decision Support Systems v o
traffic_9001 T170-01-01T00:00:00 170-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
10T Devices Management

Devices blockehain verification traffic_9001 TI71-01-01T00:00:00 N71-01-21T00:00:00 error DOWNLOAD REPORT 1008 0

ke
(OT Srokers traffic_9001 T171-01-01T00:00:00 N71-01-11T00:00:00 completed DOWNLOAD REPORT e o
FIWARE Smart Data Mode

10T Device Models traffic_9001 T7-01-01T00:00:00 N71-01-15T00:00:00 completed DOWNLOAD REPORT 720 0

Deploy and Installation =

SuperSetting

10T Devices Bulk Registration
traffic_9001 T7-01-01T00:00:00 N71-01-06T00:00:00 completed DOWNLOAD REPORT 288 0
Ext. MS Broker Devices Discovery

traffic_9001 T71-01-01T00:00:00 171-01-02T00:00:00 completed DOWNLOAD REPORT 2 0
traffic_9001 T7-01-01T00:00:00 N71-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
Doc: 10T Directory and Devices traffic_9001 1M72-02-01T00:00:00 172-02-21T0C:00:00 completed DOWNLOAD REPORT 1008 0
Create an IOT Device Instance
traffic_9001 MN72-01-01T00:00:00 N72-01-NTO0:00:00 completed DOWNLOAD REPORT 528 0
Create an 10T Device Model
< 3

DU OU WSS nedeeee

Add an 10T Davice into Snap4City

Showing 11 to 20 of 37 entries
Resource Manager v Previous

Development Tools  »
Management ¥

Decision Support Systems

Deploy and Installation ~

Superetting v

ard, ory/management/blockchainrequests ph

1801
18/04/2024
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2023 booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (C), June 2024

* Industry

https://www.shap4city.org/d

https://www.shap4city.o

ownload/video/DPL SNAPA4|

NDUSTRY.pdf

rg/download/video/DPL

SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4CITY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

2013 Km4City
Ontology 1.1

- Tuscany,
Road Graph
- Mobility
- culture, tourism
- Events
- Parking
- Services
- Linked open graph

o 2014

- Weather Forecast
- Real Time Wi-Fi

- Entertainment
-LOD

‘ - Twitter Vigilance
- Social Media

Analytics,
Km4City 1.4

Sentiment Analysis
o 2015

Km4City 1.5‘

DISIT lab roadmap vs model and tools’ usage

_resolute B H2020

_ - Mobility d oo
Km4City MIOSAIC  pemand / Offer gfetrz‘;h SNAPicrry
1.6.4 Sres P O ~—fg  Analytics and Industry 4.0

(2018-20) OStrategy o (2018-21) Synoptics

- Smart Energy i lﬂj)
o - Sustainable Mobility o ' \—)

- Control Room - Origin-Destination TRAFAIR
‘ - Dashboard and trajectories S CEF (2018-21)
- Traffic Reconstruction o- User engagement Traffic and Mobilit
. : - y
Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution

- OBU, smart devices - Data Analytics ++ NOX predictions

. (2016-21) - Social Predictions o

v )QI00 o E@].S - 0BD2 2019

dlgltal ecosystem

IVMOBILITY SCN IOT/IOE

Infomobility POS Winner of
o Mobile App o a»g)g 19)0 Km4City 1.6.6 o %, . EURDPEAN OREN Select4Cities
- Routing PCP
- Multimodality GHOST SIR o
- Sardinia Region jr  NoteRED @hmn m-l >
Smart City Strategies ¢ SN Ap 4 mart Bed e
2016 &/ F| and plan ® CITY ey OO e B 9 QZ&sNAmcm
$l;lﬂl:£'l H020 - Smart Health
o ‘@ b=t for Cilies e
(2017-19) [SHCREEN FIELD PEAS
- Resilience GREEN IMPACT - IOT/ICE, 10T App “fSodad.0 .
Decision Support POR FESR 2014-2020 = LIVIng Lab Azo ,;“ “QM MWTW_‘_
- Smart First Aid - Industry 4.0 - Maker Support © Industrv 4.0
- User Behaviour - Critical Plant - 10T Edge ustry 4.
Analysis, predictions - Monitorin - Smart City 10T
 Risk Analysis b - SDPR % Seouri
- Privac ecuri - Smart Lonato
2017 O TRy -
(2017 20) —

Reverberi Enetec
Gruppo MPES

*
(2015-18) bee smart city

- Smart Waste



S Pgae Contract, 2024-25

¢YSNAP/crry Bt Enterprise B JRC

(2021-22)

rOad map Smart Industry m J Rc EUROPEAN COMMISSION
Ambulance o 4.0 AlrrEiueE o EUROPEAN COMMISSION o

(2021-22) O industry 4.0 Contract, 2022-23 VIO
> (2021-22) o e
2023 022-2

AL ELLIE IA
AMPERE (2021-22) j llisdomani
PP Industry 4.0 o s ART-E
o ( SikMob PRV EITHE 2022-26

o Contract

SYN-RG-AI Contract, 2022-23 § Maliadomani.
SmartCity
3 JRC Contract o
o EUROPEAN COMMISSION HJBC CRUPPO: O G. Aglle 2021-23
- EUROPEAN COMMISSION PRETTO
Macterancan — Contract RAUSEyaT 2022 2023 TUSCANY ! (200 / ? Aiica
Research

Finanziato

o HERIT-DATA
- Smart Tourism o 2021

OOOOO

. ' Bl dall’'Unione europea
un] ® S Stems l \/ et NextGeneral tionEU
y O cnel x _
- Data Analytics SmartCity, 2021-23 Contract, 15min Merano, smart light
y _ Rhod
B o PC4City (2020-21) odes,
Monitoring Terrain . i
T ie COMMUNICATIONS
MARITTIMO-IT FREAMT\ME Genova’ AWS eShare
EMOBI Winner of Open AXIS collab Security and Risk
IMART Data Challenge of SmartCity Cuneo, UNIFI TUSS
- Smart Mobility Gr]el ¥ o &) Smartea smart city
- PISA, PUMS 2022 o AMMIRARE
Living lab -
o o CAPCLON e 2024 O 40 niterreg H
‘ - Smart Light ?ﬁﬁmﬂgrmcﬁ\ ’, ITALFERR o MARITTIMO-IT FR-MARITIME
_ SWeden GRUPPO FERROVIE DELLO STATO ITALIANE
&) . TOURISMO
Bl Km4City Asymmetrica ltalferr, smart city N
smart ke q i o-funded b
1.6.7 Smart City, 2022-23 EJ::_"\;EB’ . Europea;’ Union -
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7-9 November 2023, Barcelona, Spain ~ Visit Snap4City in Hall 1
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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
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