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3° Workshop

Geo Open Data: opportunita e nuove sfide per i professionisti, le
aziende e la Pubblica Amministrazione

Universita degli studi di Firenze, DINFO, DISIT Lab, Snap4City
Paolo Nesi

Paolo.nesi@unifi.it
https://www.snap4city.org, https://www.disit.org
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Sommario

*Chi Siamo: DISIT Lab, Snap4City
*Cosa facciamo «—
DISIT Lab ha bandito

| e sfide
. . - - 2 Assegni di ricerca per 2 anni 2 PhD
~ Le I n n Ova Z I O n I - 1 Borsa del dottorato nazionale in Al

per 3 anni
https://www.snhap4city.org/581
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Cosa Facciamo

Smart City: Urban Platform
- Which should not be confused
with Open Data Platform

Industry 4.0

Tools for rapid implementation of
- Sustainable Smart Solutions

- Decision Support Systems

as a no-coding, low-coding

SEEEZ,
=N ; FIRENZE

DINFO

DIFY STRIBU ""
NNNNNNNN RA © N N T
DELLINFORMAZIONE | TEGHNOLOGIES LAB

any data, format

any channel, protocol
any Al/ML

any place

online development
multi-tenant

Secure, PENTest
GDPR, privacy

- low costs

- easy to evolve
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Ingestion, agg. = exploitation )| | B - CFSNAleny

* SnapA4City efficient ne —
tools for ,'_' ST

IOT Device |
* Bidirectional data #;—2__» / :
C h a n n e I S actuators 10T Edge

= Web S —
+ Any format, any
channel, any data, any SRR (oo —
DataGate
broker, any protocol, ... e ¥ ckan
 KmA4cCity Knowledge \w;?«i:f@
base Ontology reasoning — e
on geo, space, time,

relationships /. | |
l External Data Stores 8_
&LD LoD {e——)
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B3| users-analysis.xlsx
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Expert System semantic queries
* via:
* Smart City API

for
Apps and third

party

* MicroServices
data driven
develop via

visual language
Node-RED

Snap4City (C), June 2021
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* loT App Visual
Programming, no
coding

e Data transformation
* Integration

e Scripting Data Analytics

* Data ingestion
* Business logic

* MicroServices data
driven develop via

visual language
Node-RED

Snap4City (C), June 2021
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Solutions: reliable, secure and cry

KW

fast to realize o

0T and data World

* Via Snap4City tools T I
e Dashboard Wizard LSRRy EES
 Dashboard Builder O T ™
* Data/Visual Analytic """ [8beta draics Arifcl meigence ——

13
B
184"
3.}
1o

* Smart Solutions results to be
* Real time data drive
* Secure end-to-end
GDPR compliant N .
« Reliable, interoperable P
Auditable, marketable

i M 26-35
B 36-60
61-75
76-90
N 91-105
B 106125 §
B 126150

| S5

Snap4City (C), June 2021 8



Big Data Analytics + Artificial Intelligence

* Short and Long terms predictive models:
e traffic, parking, people flow, maintenance,

* Traffic Flow reconstruction

* 3D Flow prediction: Pollutant (NOX, NO2, ...)
* Constrained Routing

* What-IF analysis (simulation + Al + data)

* Based on several computational models:
* trajectories, OD matrices, Typical Time Trends, etc.
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2021: Snap4City Numbers

* >100 PFOtOCOlS Main Organizations/areas

1 K * Antwerp area (Be) _
= MObIlItyl energyl people fIOVV/ enVIronment/ * Capelon (Sweden: Véisterés,':fékilst%na, Karlstad)
Industry 4.0, tracking, smartbed, smart e UL
ambulance, Tourism, smart light, culture - e A
etC : - g 2 < * Garda Lake area () £ .
* Helsinki area (Fin) Y .
* 5running installations . tivor:o;rleg(l)d . o 2
. . i * |Lonato del Garda b 4 ! ‘
* 13 projects, 12 pilots on 9 Countries - Modena (1) oY, | L &N
* Mostar, Bosnia-Herzegovina z Y 3 ; ‘ vavd
¢ On the IargESt deploy * Pisa area (| - N’ V :j. ‘_/a‘f )
* 17 Organizations / tenant : ggrr:f.adﬁ)Gard' T T O
* > 4800 users on https://www.Snap4City.org | aanliagg d Lonpostol o]
> 1200 Dashboards e }
| : | O ‘
. G  manategon 3w 2 (O
« > 2 Million of structured data per day - Veheziagreq it ¢ Q
: 1 * WestGreece area (Gr) A .
* >500 loT Applications/node-RED /Docker -
* > 680 web pages with training Last minute:
x - Installation in Israel

> 40 videos, training videos SIER :
- Training in Japan in July

- Coverage of all Greece is coming


https://www.snap4city.org/

Y SNAP/crry

Florence Atz
a‘._-p;éalﬂ.
* Multiple Domain Data Firenze Ogg
* Context: Thousands OD, POI, |OT, etc. . S
« mobility and transport: accidents, public transport 1
parking, traffic flow, Traffic Reconstructlon KPI, . ——

e +++: environment, civil protection, gov KPI, cowd 19, R e e e
social & social medla people flow, tourlsm energy, ...

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

Historical and Real Time data
e Billions of Data

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

Since 2017
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Mobility and Transport ""*SNAv
Traffic Flow Analysis S5

Multiple Domain Data =
e Traffic Flow sensors, city structure, T
weather
* Decision Makers Multiple Locations |-— =~ ~— = = |
* Real time Monitoring, predictions : oo :
 Traffic Flow Predictions, = sl il e B

Traffic Reconstructions, routing
Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data_ _

* Services Exploited on:
* Dashboards, Mobile App

e Since 2017, 2019

R, | UNIVERSITA
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People Monitoring on Pub Services © “’SNAV
DIGIPOLIS Antwerp gigiaalr a.

* Multiple Domain Data E el 1Y
* PAX Counters: museum, pub services, COVID-19 = e

° - [ T .:;1% ; “A;Q'J
 Multiple Levels & Decision Makers Th o

i |

agn |

* Business Intelligence Dashboards

* People flow, OD flows ! ;
e Detection of critical conditions 0 s
* Historical and Real Time data s

e 20 fixed PaxCounters
e 2 Mobile PaxCounters

* Services Exploited on:
* Dashboards, Mobile Apps, APl/data
* Fully Controlled Devices by Digipolis

e Since 2019

Begin 3:00 ‘E (l)

l Finish 5:30 ig Activate

l I - g AE CCUMULATIVE MODE OFF
Ty
P
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= | FIRENZE

Sy Plly  CookmBoicy  TemawndCondtons  Comtactia B oo
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interreg B CYSNAP/ary

Impact of COVID-19

/Mediterranean = L
. 4 mean porgressive NO; of 2019 HERIT-DATA w0 e
* Multiple Domains Data 0]~ =
 Traffic, environment, People, S w0 = -
parking, stock options, Twitter, tc. ¢ = _ —
] Traffic Flow Monitoring - Firenze - Cloned2 .~
* Decision Makers Multiple § | — e pe———
(] % 30 + am OUT Trtc Flow famibee of vabiciest < Outy Ot (3 oty O rom -~
Locations oy — L E -,
* NO2 long term predictions S [ AT e
. o https; w.shap4ct .Drg/dgsj\y&_)ﬂ(aaidSmanCitv/vi_e_\A/jm_d_e_xohb?iddasboard:MinMQ== =
* Twitter analysis e | |
30 &0 90 120 150 180 214 i
* Historical and Real Time data N
COVIDY9 e
* Services Exploited on:

e Dashboards

E

. : - — — g metric model3) model6) model%) model12) modell50 model18)
e Social media, A R cAHIEEEREE o oo o o om0 o
k : Py RMSE 216 261 418 67 1% 19
e Sentiment Analysis o MAPE 1% 20 25 35 40 4
: A T N L L
o S|nce 2019 A 2020 FumEn iEmmm SR || Table 4. Assessment of the predictive models with respect to the
actual values of the 2019,
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Environment and Quality of Life ¢“SNAPLcry

Air Quality Predictions

o= Firenze - Trafair - AirQuality Heatmaps -
fashiboad contains data derived from actual sensors and predictive values under validatior Sun 25 0ct 185200
A = & !
A o & 5.
° ° : \\\ X;
° ! 4 : N
A - L Ao 5
A v N X &
. i % >
* Traffic Flow data, Pollutant: NOX, CO2 3 .
raffic Flow data, Pollutant: ; E-—1
PM10, PM2.5, O3 (== i i
A ‘ L A 2
’ ] ’ ’ LICRCIN : .- i /ﬂ W/ 6/?4, :6' P 4
. A | = v @ QAN &
e 3D City struct th — e ; 7
Ity Structure, weatner, ... o eni g2 A/
= B B : g e /g
o A - i VA
* Multiple Decision Makers 4 & A
) e e W oo onaplery 5 N N +57p8
> e O gena Pari Qc .' : 3 /
. 0 Music % ¥ A .
* Pollutant Predict : NOX, NO2 :
* City officers, energy industries W RS B g
y 4 gy NO;( (:p -4 o‘:3/ % Porta al
pg/m3 '%\ Prato
. 1)
e Dashboards, What-IF | - ¢
asnpoardas, d analyslis W o0 %
B s 2
. . ( %
« Traffic Flow R truct T ;
rartic riow rheconstruction e |
61-75 Vig 9
° ° ° % el s,
* Historical and Real Time data P —— '
m 91-105 Air Quality Directive WHOguidelines
106-125 jecti:
° B ] | | . f D t = 126:150 \ Pollutant Averaging period Ohjenl‘:‘::::"::‘:::‘amre e Comments Concentration Comments
I I O n S O a a . >151 o one day 25 ugim? (%) 99" percentile [§
53 pg/m z
Z (3 dayshyear) [t
o o
* Services Exploited on: + oty e e e R
to be exceeded on more 99" percentile
. PM 10 PM 2.5 PM, One day Limit value, 50 pg/m?® Not to 50 pg/m® (%)
e Dashboards, Mobile App ” '
19.744,m'  15.444y5/m ysiyean)
V4
NO2 co PM,, Calendar year Limit value, 40 pg/m® () 20 pgim’
° (] 65.135,0/m 0.169u0/m W il Notto be exceeded on more
I n c e — -- ‘. o, :i‘m:rm:;g Targetvalue, 120 pg/m?®  than 25 days per year, averaged | 100 pg/m®
/ﬁ\ OD — Q over three years
ot — — NO One hour Limitvalue, 200 ug/m® (% Not to be exceeded more than 200 ug/m? (¥
d IR, AW i ) e times a calendar year He/m* ()
UNIVERSITA NO, Calendar year Limit value, 40 pg/m* 40 pg/m?*
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Smart City / Smart Parking + Environment S -

KM)

‘_.,.‘g,m‘"ﬂ

Reverberi, Lonato del Garda gz <sdtelum "feren,, =

GROUPE €DF

* Multiple Domain Data it L
e Smart Parking, Environment, Wi-Fi -

* Multiple Decision Makers
 City Officer, operators
e Data monitoring, alerting
* analytics

* Historical and Real Time data
e Dashboards

* Services Exploited on:
e Dashboards, API \\ e
* Since 2019 =

pressure (5)  humidiy% () temperature (i)

976.2 827 107

g | View main

SR | UNIVERSITA > M
[y | DINFO | DISIT | e e —
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Smart Light Control of CAPc LON

* Energy Domain
* Smart Light

* |oT Orion Broker FIWARE VFF:T F I
* Dashboards L™ B - —
* Map coverage on Sweden g e

Monitoring and real time control
Energy control, analytics
Direct control

* Historical and Real Time data

* Services Exploited on: -
* Multiple Levels, API /
2 daSh boa rds e OCF5EFFFESASFA

* Since 2020

OCF5EFFFE8A901

OCF5EFFFES8A8SDB

. Beliclie
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‘%
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S ierre ad ciry
Dubrovnik Rt S -

HERIT-DATA

Dubrovnik
Dubrovnik_4_Peskarija ~114; Petka Veilka
Retka

ik:orionDubrovnik-
Dubrovnik_4_Peskarija

o - ot -
* Tourism Domain - — B
B pikcorionDubrovnik- : g %
L Dubrovnik_3_Veliki_mul + i | o, %y
Q - ik:orionDubrovnik- S S
* Counting People ,
. . ) A v oron v
* TV Cameras and Wi-Fi '
, —~ T R PR IR e "N i ‘%1 0
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5
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O C I a e I a ™ UNIFkcamera_Dubrovnik_2_Buza kg

Dubrovnik_3_Veliki_mul
Dubrovnik

2
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e Das h b oar d S SR
* Monitoring and real time control
* People flow . ke i 2 e
. Twitter Vigilance | —

* Historical and Real Time data HY VY V!

*Il"l]!;"le; I.#l‘.llilfmj‘ ,'!I - - o Er

W

* Services Exploited on: ! vy - B =
* Dashboards RAaAARRA  FH—mal-
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Snap4Altair Decision Support

supervision and control, Industry 4.0
* Multiple Domain Data

ALTAIR

ICIHI 1 [M[1]|CIA| l

[ ESSECO!

e Distributed Control System: energy, flows, storage, "
chemical data, settings, .. M%Www -
* Cost of energy, Orders, ]| T =
* Production Parameters e —
 Maintenance data N ———————
e Multiple Levels & Decision Makers o3 =
* Optimized planning on chemical model |~ e

* Business Intelligence on Maintenance data

e Historical and Real Time data
e Billions of Data

 Services Exploited on: %

* Multiple Levels, SR
Mobile Apps, API NG
- E. W] -
}| B | DINFO Tt —

D F‘AF!TIMEI‘[ATO DI
DE L'INFORMAZIONE
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Sommario

*Chi Siamo
eCosa facciamo

e e sfide
°l e Innovazioni



¢“SNAPciry

Le sfide si superano ogni giorno

* Interoperabilita
* Moltitudine di protocolli e formati, new standards
* Integrazione con sistemi legacy di ogni tipo

* Gestione di innumerevoli tipi di dati diversi oltre il GIS
* Automating the data ingestion

*Sicurezza =2 PEN Test

* Privacy = GDPR

* Scalabilita ...

* Modularita ...

Snap4City (C), June 2021 24
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Standards and Interoperability (2021) “*“&z

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/OPC-UA, GML, RS485, RS232, WFS, WMS,
ODBC, JDBC, Elastic Search, Phoenix, XML, JSON, CSV, GeoTIFF, OWL, WKT, KML, SHP, db,
GeolJSON, 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, BACnet, TALQ, Copernicus, Protocol Buffer, IFC, XPDL,
etc.

https://www.snap4city.org/65

aFoundation @ = E@ls E

Node-RED digital ecosystem bee smart Citg

sigfox 4 : : EUROPEAN OPEN
" partner network ckan @GJL @@S[I Italia “By  SCIENCE CLOUD

PART
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https://www.snap4city.org/65
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Data Type Coverage|

e POI, IOT, shapes,..

* maps, orthomaps, GTFS, GIS
WFS/WMS, GeoTiff, ..

* calibrated heatmaps, .. ,
« traffic flow, typical trends, .. by
- trajectories, events, .. A N
- 3D, BIM, Workflow, .. -

* Dynamic icons/pins, ..

Parc naturel.

Firenze

marin du
Cap)Corse |

* OD Matrices, scenarios, .. el G to s o Tpmreee

Fomeeed by LabtteA

Altitude

meter

e prediction models, .... =

| 1050

 decision support, .... 2
* Synoptics, animations, .. N
 social media, Routing, ..
e Satellite data, ..

e KPI, personal KPI,..
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DISIT Lab ha bandito
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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

1 C VR 3 15Min Index lu\(!:: a.Signa
services adequacy for people living in each 15 ;g g
minutes areas of the city. |1 Critical

{ Insufficient
Good public Satisfactory
: . Fairly good S
transport services: B cood

bus, new tram
line, train stations,
cycle paths.

n The tool supports the becoming of a 15-
NG T Minute city evaluating the service level in
: various domains.

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.

\ EN
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What-if Analysis

 Definition of scenarious impact on

 Traffic, Pollutant, parking, public
transport, private flows, etc.

ey
Cast sensors measure
2020-09-29T10:41:00

\ == Free street

Fluid traffic
z \ o & = Heavy traffic
* KPI analysis gy
& | == Very heavy
e / & ’ -
s 7/ 10\ aat
M\;ﬁ () Sensor position
', services: 36 o " *?"‘« < p: z === Peretolayn®
wucomwwmﬂm,,r bl N{gaoici= o4 v_ﬂ_ve'n:‘a\aole s AR . F . =m ot S
ma,  The public transportation sysxem has been analyzed in the City, consldermg the service oﬂer vs. mobility demand. The top-thirty most | = - /e SN
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On Line Training Material (free of charge)
Ist part (*) 2nd part (%) 3rd part (%) 4th part (%) S5th part (%) 6th part (*) 7th part (%)

b Data Ingestion |System and Deploy] Smart City APL:
what General Dashboards IOT App, 10T Network Data Analytics RO In<tall Web & Mob. App
PDF
Inter
active
Videol
\Video?2
Video3
Video4
duration 3:16 2:00 2:48 2:35 1:47

Snap4City Overview, 2021

35


https://www.snap4city.org/577

UNIVERSITA
DEGLI STUDI

FIRENZ

DINFO

PARTIMENTO DI
INGEGNER
DELLINFORMAZIONE

DISIT

SR FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

s [ | DiNFO | DIsIT
FIRENZE | Bl | EE

1% -l ¥ al\v' m-m,
s JVerview C"SNAPdcnv

— https://fiware-
foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

— https://www.snap4city.org/d
rupal/sites/default/files/files
/FF_ImpactStories Snap4Cit

y.pdf
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Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

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

Snap4City:
*  Web page: Https://www .snap4city.org

e https://twitter.com/snapdcity

https:/fwww facebook.com/snapdeity

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

Phone: +38-335-5668674
Linkedin: https://www.linkedin.com/in/paoclo-nesi-849ba51/

]

o

Twitter: https://twitter.com/paolonesi
FaceBook: https://www.facebook.com/paolo.nesi2

]

]

Access Level: Public.

Date: 05-04-2021

Version: 5.3

(P T

Ban ?ﬁm'

2rview C°SNAP4<:|TV

* April 2021
* https://www.snap4city.
org/drupal/sites/default
[files/files/Snap4City-
PlatformOverview-April-
2021-V5-3.pdf

Snap4City (C), June 2021
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30th
International
Cartographic
Conference

Florence, Italy
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aQ @ 5.ay Regione Toscana

Verso la Conferenza Internazionale
di Cartografia Firenze 1CC2021

3° Workshop

Geo Open Data: opportunita e nuove sfide per i professionisti, le
aziende e la Pubblica Amministrazione

Universita degli studi di Firenze, DISIT Lab, Snap4City
Paolo Nesi

Paolo.nesi@unifi.it, https://www.snap4city.orqg, https://www.disit.org
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