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URBAN PLATFORM: SMART CITY IOT AS A SERVICE AND ON PREMISE

10T APPLICATIONS - INSTANT APPS DASHBOARDS & APPLICATIONS MOBILE & WEB APPLICATIONS

1N

DATA DRIVEN APPLICATIONS e REAL TIME CONTROL ROOM ¢ SITUATION ROOM ¢ OPERATOR DEVELOPMENT KIT ¢ SUGGESTIONS » MOBILE APPS
PROCESSING ¢ BATCH PROCESSING ¢ ANY DASHBORDS * BUSINESS INTELLIGENCE « WHAT-IF ANALYSIS * MONITORING PANELS * PLATFORM UTILITIES *
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*  Web Pages:
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— |1OT Application processes
* 10T Networks:

|OT Device |
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— Web scraping, crawling
processes

*  Social media: Twitter, Facebook,..

— Twitter Vigilance, IOT App

GIS data, Maps, ...

. Mobile Apps

_  Smart City AP mmaall AP| External Services { . IV _< B o=
*  Files upload: CSV, Excel, etc. — My Files
— 10T Applications, ETL | [ Rest Call

. REST API, WS, FTP, LD, LOD, etc. B3| user-analisi-v2-D.dsx

— 10T Applications, ETL

— - B3:) users-analysis.xlsx
* Data base accesses External Data Stores ~ -
—  GIS: WFS, WMS a LD, LOD —

— ETL, IOT Application Snap4City (C), January 2020
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Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call,
SMTP, TCP, UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX I,
SOAP, WSDL, Twitter, FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE,
SOLR, SPARQL, EMAIL, FTP, FTPS, WebSocket, WebSocket Secure, ModBUS, OPC,
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db, GeoJSON, Enfuser FMI, Android, Raspberry Pi, Local File System, ESP32,
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November 2019 Training for Barcelona Smart City World Expo Congress

Ist day 2nd day 3rd day 4th day 5th day 6th day
DataWareHouse Data
Ingestion

what General Dashboards IOT App, App, Network Data Analytics System and Installation

Y

i @ A : 3 1K o s o 20 74 . 23
Ingestion, Data Warehouse -
- - B Installations

- S - 2 e g S Y

"

=8 > o W : o ©® _ o
» . . . - .
& & Data ingestion, Data Warehouse

The updated Snap4City mobile development App Kit as open source for developing mobile and web App using Cordoba Apache is accessible on GitHUB from:
https://github.com/disit/snap4cityAppKit

Swagger documentation of Smart City API is on: https://www.kmé4city.org/swagger/external/index html|

7th day, the Mobile App Development exploiting the Smart city API

CSNAP4cy € sNAPAcy
Slides ENG in PDF about the structure of iINnteractive SLIDES ENG about the video ENG on HOW to
the kit and main tools structure of the kit and main tools use the Dev Kit from zero

Interactive slide

- Lo -
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This dashboad contains data derived from actual sensors and predictive values under validation
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Accidents and events, Log, heatmaps

* Environment:
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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
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e Dashboards & Services:
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schedule and paths, traffic Fi-Pi-Li main ‘
road, parking status and predictions, ) i
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routing, multimodal routing, etc. Heatmap Pisa - rafai = \ e
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MicroApplications: e
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e Dashboards & Services:

— Environment & Weather, PM10,
PM2.5,NO, SO2, CO, noise, etc.

* Sensors values, Heatmap & Alerts on critical
* FMI Enfuser prediction: PM10, PM2.5, ..
* GRAL predictions PM10, validations

* Private sensors in Jatkasaari area
(personal dashboards)

— Mobility: Traffic Sensors, Operators,
routing, multimodal routing, whatif

— Social: Twitter Vigilance, early warning

— Life in Helsinki: OD matrix people flow,
Twitter Vigilance SA, hot places, etc.

— Tourism and Culture

 Mobile App and MicroApplications:

— Helsinki in a Snap (all stores)
https://www.snhap4city.org/dashboardSmartCity/view/index. php?lddasboard MTQwNg==
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Data Analytics: Enfuser predictions

* Enfuser predictions: AQl, = :
PM10, PM2.5 p ]
. ] L e i |
— Data gathering, data processing 1 =

for Piking
— Delta Estimation Predictions vs

§
Actual: on 12 points/sensors via
R-Studio and 10T App |
— API for accessing data of e
Heatmaps in real time T o
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The Life of Helsinki (H5b)
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Please note that the data results are not always based on real data. Sun 29 Sep 00:39:53
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Environmental Data Predlctlons' GRAL

T | ey RS R L

* GRAL predictions: PM10, NOX, .... I 39 GG gl
— Comparison wrt real time values in Wi A O P

actual value of Sensors
— Graz Lagrangian Model.

e GRAL model takes into account:

pollution sources (for example the
vehicles, their distribution on the
streets, the about of pollution they
produce according to their distribution
over time and space, etc.),

— structure of the city (streets and shape
3D of the buildings),

— weather forecast (wind intensity and
direction), etc.

* GRAL can be applied on NOX, PM10,

PM2.5, ... or any other particles TRAFAIR
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Snap4City Survey results: Helsinki in a snap
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Snap4City Survey results: Antwerp in a snap
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* Scenario: Energy Monitoring

* Scenario: Multipurpose User Engagement Tools

e 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

e Scenario: Events and Museums Monitoring in Antwerp

e Scenario: High Resolution Prediction of Environmental Data

* Scenario: Mobility and Transport Analyses in multiple cities

* Scenario: People Flow Analysis via Wi-Fi

e Scenario: Antwerp Pilot on Environmental Data

* Scenario: Helsinki Pilot on Environmental Data

e Scenario: Firenze Smart City Control Room

e Scenario: Mobile & Web App: Toscana Where What ... Km4City,

A O’

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

e Data Analytic: Predicting Air Quality

e Data Analytic: Analyzing Public Transportation Offer

Toscana in a Snap

* Scenario: Helsinki Pilot on User Behaviour

e Scenario: Antwerp Pilot on User Behaviour

wrt Mobility Demand
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MORE data in other locations that we manage

Mobility: * Weather
* Underpasses (real time) * Forecast and actual, several sources
* Ferry and railways (real time) * Social:
* tracking of busses (real time) * PAX Counters, Mobile PAX Counters
* Delay at bus-stops (real time) * Engagement data collected from mobile Apps
 ODB2 monitoring vehicles data and trajectories * Clicks on Mobile Applications
(real time) e Ranking, comments and images, from Apps (web and mob)
* Mobile trajectories (real time) * Entertainment events: different kinds
* Bike sharing (real time) * People and People Flows:
* Connected Driving (real time) * Mobile Applications
* Fuel station prices (real time) * Origin destination matrices, people flow
* Environment: * Governmental and Communications:
* Sensors: Noise, distance, water flow, gas, ... * Emergency, risk analysis and resilience
 Heatmaps: Noise, .... * Notification of events, CAP, ..
* Mobile sensors: PAX, environment * Tourism and Culture:
* FMI predictions: PM10, PM2.5, EAQ * POI, many many kinds
* Quality index: AQl, EAQI, CAQI, .. Many data analytics, for example:
* Energy: e what-if routing, scenarios,
e * traffic flow, environmental predictions
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URBAN PLATFORM: SMART CITY IOT AS A SERVICE AND ON PREMISE

10T APPLICATIONS - INSTANT APPS DASHBOARDS & APPLICATIONS MOBILE & WEB APPLICATIONS

1N

DATA DRIVEN APPLICATIONS e REAL TIME CONTROL ROOM ¢ SITUATION ROOM ¢ OPERATOR DEVELOPMENT KIT ¢ SUGGESTIONS » MOBILE APPS
PROCESSING ¢ BATCH PROCESSING ¢ ANY DASHBORDS * BUSINESS INTELLIGENCE « WHAT-IF ANALYSIS * MONITORING PANELS * PLATFORM UTILITIES *
PROTOCOL & FORMAT * DECISION SUPPORT * SIMULATIONS « RISK ANALYSIS « READY TO USE SMART APPLICATIONS

RESILIENCE ANALYSIS

MICROSERVICES & ADVANCED SMART CITY API

APPLIANCES
CONTAINERS

LIVING LAB - DEV TOOLS - COWORKING BIG DATA - DATA ANALYTICS DATA ANALYTICS TOOLS - MICRO-APPLICATIONS

LOCAL GOVERN

STAKEHOLDERS * GDPR + OPEN IOT DEVICES
CITY USERS * SECURITY « IOT EDGE
IN-HOUSE * PRIVACY « |OT GATEWAY
ENERGY OPERATORS * ASSESSMENT + PAX COUNTERS
MOBILITY OPERATORS o lliisle « |OT BUTTONS
COMMERCIAL bl IOT DIRECTORY + SERVICE MAP PREDICTIONS » ANOMALY DETECTION * WHAT-IF ANALYSIS » TRAFFIC FLOW RECONSTRUCTION * ORIGIN-
OPERATORS RESOURCE MANAGER * DATA GATE DESTINATION MATRICES » SOCIAL MEDIA ANALYSIS + OFFER VS DEMAND ANALYSIS + ENVIRONMENTAL DATA ANALYSIS
S e c— R STUDIO * ETL AND PREDICTIONS + REAL TIME HEATMAPS * ROUTING + ALERTING * EARLY WARNING * PERSONAL AND VIRTUAL
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Services

Inform, announce, Act!, warning, alarms, What -IF, ..

Snap4City (C), January 2020

Facet, semantic
search

User
interface,
Interactive

Dashboard,

Drill down,
maps,
heatmaps

Firenze Oggi

Total Traffic Count per hour for Firenze ___ 2|

61



&= n‘.m’

LI

DISIT 4
¢“SNAP/cTy

Shis UNIVERSITA DINF
S/ @, o
JIYRE | DEGLSTUDI | oeiwSito | permmre
“ / { \eg FIRENZ DELLINFORMAZIONE | TECHNOLOGIES LAB
ISYAN

er of Sentient Cities Solutions

ap4City: Builc

10T agigata World |IOT Applications > —

My IOT Devices

Big Data Analytics, Artificial Intelligence

Snap4City (C), January 2020



input

{

S4C SearchDew address i S4a4CcManagement

search by text . bus routss ~ SacDashboard —~ sSacloT
ST C— = .
. bus routes %:) ‘ check exist | tpl agencies E}:' S=h
function search T igger | [ wiines & = Node-RED
_ el %} T e =
e _— -

el routes by
line

|

e o 5 ale sl als als dhy iy =0

storage

gps area

bus routes.
search writhin

tpl Stops by
route

g
:

executing

bus routes
search writhin

analysis =rcth ik jobs ol =top
@ timeline pe - ]
- - ware orion
et job detail q:)
= ELES astie recommendati —
advanced search within : e, | fwars orion in
stored wwikit get triggers of w2
area ot walue type
@ Pttt E——
Iwm 2I'I1 get job group s S~ Queny w2

names

i
iy b — ot — 1

g
g
£
it
[
T
= e e e [y O

fivware orion

&
[
L
T~ emE |
[
L
2
[

ag=t trigger
group names

S4CSearchDev

e e e

~  S4CDatasnalytic

descriptive
statistics

trend plot [3:)
x

Fivware orion in

S w22

-

get paused
trigger groups

S4CMapping

fivware orion

querny w22

(| (}
i'
i U
B mlim

S4CManagement

fivware orion
out w22

:
:

time series

snapaall
S buttorn

Sa4CUtility

S4CDataAnalytic

{

S4CBigData

el il mlm
)
e
11
e

S4CSearch

S4CData

|

e

S4CDashboard

eveart saearch |
PR T

== /i /5 ke

evant saearch '_'L
it ekt

$4C Sigfox

n

4 %:]
area
- I - datagate |£| | resume jobs I;:I = 15 | EERE Dy d‘“ﬂqj ~— SACHKPIData
=went s=arch | =1 h >
L B LA =T = ::—: searc searl:l:kr-ear =
S4CleT araa T re%'.urne T TLEET g rrrg_r get my
[ i ——— =t | - datagats trigger S —— annotation e
L lJ near gEs :J- ) create search by text
position resunme [rEvy get ‘get my
MCLOH & L e ] C@ portia crawlerq:] (J]% | LE s =S [}) address poi ETECII T LS ':,::f;:
T ety rem— T - search by text data
I_ ops position | notificator last TUEE T TR TUEES get public
S4CView i | p———— 1 ~  S4CMapping events e {TI | get other dat.':(;:) kpildata
« search near ] search by text SOl L= R
T' aps position T notificator wwithin circle
¥ inf sS4C sigf del =
A service info histo T igfox get egate
s4csocial J s=smey % S %3 o Te— Kpicaa
b g oI : : s
S4CLogDew marEsr Tz
5 b TEr=== =l mapping g Save
location T search by text|’ E———— T oLy
I ch wwithin kpidata
addrass poi | sesre . walues 63
-Jr- search by et CE.I set mapping (g:) ewvent log circie [—5.,;3 gfox
- il

dashboard



https://flows.nodered.org/search?term=snap4city

SN

D NE

» W&ﬂll‘\ S 3
LISYANY

UNIVERSITA

DEGLI STUDI

FIRENZE

n

~
—
S

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

Back-0Ortrice D

Snap4City

User: comunedashres, Org:
Firenze

DISIT

DISTRIBUTED SYSTEMS
AND IN ET
TECHNOLOGIES LAB

Anagrafica

Fiow 1

imestamp dec Bl —  numero_ceceautt  — | | s des | —

IOWS (JD_.‘DC'E]Q_.‘J) XD

¢“SNAP/ciry

\ - J -z'_J-J

DICITE

the Snap4City Node-RED MicroServices

BusLinesWaitTimeToDash

4 a
- =
? &

mae

hap response

websacket

ECCT # mestans_maz &

tmestamp_un' & | ~

tmestamp_uni2 &

PG S00122570 —"  numero_cecedus_mm (—{ | 68080 [~
LJ
= totale valon
g
tmestamp_nat &~ mumero_nali (ot
eso_nal osnal | —
heg
L= et sefch -
wabsocket e
L
= GO —"  mmenonatnm (] esnal L —
L] /
aon <7 am = swiich
amgp
amqp2
somp
timestamp_mat & numero_matimoni  ©— csemat  — it —
output

Fiow 1

update frequency

wip flow i prova per microservirio con token | —,

mp == & SolcketsppEsiema (4
amp2

stomp.

um_matnmon_iast cs mat | — spir s
numero_union esvum | — spit —
num_union_ast csv_un( — spit. —
TicketGetico
Fiow

Save on trena_getico_Apena
Save on trend_getico_inCarico
Save on Wend_petico_Rsallo

Save on trend_getico_Archiviato

gﬂu Saue on provakpInana

—1 o swiich

o shtons

cnargeg sttons (e

anargeg, stans

Snap4City ((‘)l

Q QT Flow 1
v input
i P L
| inject [ ) )
y timestamp st ~;  temp_medi  O—Jtz[lesuitpl O~ [ spiit
' l cateh ~ L ?
| status )
| ik 0
| mgt 0 . . I
e — i X Join (—) . lineas (> Save on Tempo_medioaltesa_linea (>
| hp O 0 ) - p
T ¢ swich O join e — linea13 ()  Save on Tempo_medioattesa_lineat3
| websocket () O . p .
() join () linea 17 O—] Save on Tempo_medioatiesa_lineal7?
| ]
y join (——)  linea23 (=——)  Saveon Tempo_medioattesa_linea23
| wp 0 T T
[ e Save on Tempo_medioattesa_linea31
¢ y
G:L
oy e Save on Tempe_medioattesa_linea36
A L
=) amgp2 ()

a0
I;mn:lry 2020

chamng sidions ._].

REPLICATE



~/ Traffic Sensors| -

A Firstaid

® OpenStreetMap contribttors

Free parking

18. Mar 03:00 06:00 09:00

12:00 15:00

Air Temp O Air Humidity

82.4%

Request Green

[i] Morgagni

A Fw—umnaﬁon ¢ @

- |

A First aid
K

A Smart bench

A Cycle paths =T ® [®)]

5.1

— 3 N =
-
g Marmoe sagut T
> e e—— 3
T =
iy
—
—— — Selieme
=

®® =
® ®

Temperature Amo Humidity

L.

+ Parcheggi

Piu vicini © Posti liberi

Garage
> Parcne:

@340m

lo SRL
> auto

m Parchegglo S. Lorenzo
 Parcheggeo auto

[oFLET

Snap4City (C), January 2020

ad]

Ny

asay 10

o

NAPiciry

LEES 71

=]

sllimit

selint

wrrkg

oy

65



(P T

ﬁ

KRB R
E‘h?ﬁé’mg

unvirsits | DINFO | DISIT von A s 2 e %
proll bt | oo |semeese [ )OITE) ANCON YLICS SNAPicity

, B e i e e e i i —_— = © Utenti attivi (giorno)
B Predicting City Areas Crowd level [ = G | V4 bt 3 .
Wi-Fi based | characterizing Users’ Behaviors "'i : 88
[wiFi basea ] i al b il ittt T
. , e - A 66
. %9 . e A
“s, | Peopl Flow prediction || - - Procedents
¢ T . 2 Attuale
R 9% d %e % wv ° . ° ’ o £ 7\ i
SN °°§°§‘ e a g A ' N\ Predicting City Users on Areas | ..
R A %, ¥ ‘ N pois N, .
15 Traffic Flow Reconstruction/prediction ——
o e | ey
e 2 M oy rienees oo B o - Coavters 85 | 2 —— Train SARIMAX
= 8 | — TestSARIMA
S S 4 — Test SARIMAX
o Heatmap Firenze - trafair v g /Xw
different data Fri17 May 12:49:34 8 | | \
= A TN g ] ' 7/ k‘v
Careggi car park ’;1 i d g A J‘M fj/k o) Y
Model BRNN model results € n . .
s | hoqured st | W |/ g : Predicting at EXPO2015 [~ T
Baseline 0.974 4 187 [ IR i ZUTo——2UTo ZUTo ZuTS szectns 2_}(1115 Ztctns
Baseline + Weather 0.975 24 175 & Paechagyl * A L Training: 01-08-2015/02-10-2015 63 DD
Baseline + Traffic sensors 0.975 24 204 PR OfPAviin © JPost ) e i o o ) Test period: 03-10-2015/25-10-2015 22 DD
E N n Gral Prad HM NOX (6m) . Igure 5: Compariy
Baseline + Weather + Traffic 0.975 % 187 | orinomn . E — ‘ = 'Igables 2 and% Wi Firenze Channel DISIT Evento 1 agosto Firenze
: / _ w |
Active on Mobile Apps as: —— i e 4. |
. |
- eFipenasdovefioll Predicting Pollu Early Warning Water Bomb \ A,
— «Toscana dove cosa» Precision: 97,5% < > a - A J/ \‘ ‘\ \ /1\
R - \ / \/
1" sii-Mobility s [ T\ w V
e o | A | \/ /
8 A\ V !
= /
 sii-Mobility ’ Estate 2015 A /
7 o TR, |
i Dl )1 Sicemmendss nterectg Peote Fow Maps ‘:]Mobi,'ff il : N
A T T T T T T T T T T T T
: U Wl e wy R
AT
3
A
=
s
X
A
-
A/ twect aldo nativ 1max
Early Warning Hot in Tuscany

- w\«vﬁw What-IF Analysis

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=M|ESMA==




(P T

ﬁ

‘} 4

Living Lab Accelerating ~ C*SNAPiany

KRB R
E‘h?ﬁé’mg

City Operators
—~ “ Resource Operators
- jj agreements _

) networking Inhouse
Communlty collaborations companies
Building conned tutorials

IOT/IOE

Upload context Connect external

Tech
subscription to Open Data Services documentation providers
applications

. Manage :
City Apps & Dashboards, Datla ":'geft'o’_‘ :"d
Users personal User Engagement Analytic algorithms
services
HED B ) Advanced Smart workshops Cat
Applicafigns & Collaborative City AP, ategory
Dashboards MicroServices Associations
Platform
Monitor Produce City experiments
) 10T Applications &
City Platform = . Dashboards
Advertisers Produce Apps an
hackathons Dashboards for City Help
Users desk Corporations
events Case
Large élal—:'dnsmg,' Studies
. old services :
Industries partnerships Research
groups
Early Adopters

Start-ups

SnapA4City (C), January 2020



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

External Services

Data Set Manager: Data Gate
*s Resource Manager

Development Tools ¥

<o Management ¥

Help and Contacts ¥

Documentation and Articles ¥
Kmé4City portal

DISIT Lab portal

WWW.shap4city.org

Home Howand WhyTo Useit v

Snap4City - scalable Smart aNalytic APplication builder for sentient
Cities

>

Tutorials Scenarious Innovations Interoperability Installations What People say

o_x g __48@"&9.1
‘/r@f Io@cl % e ¢ 2 & =x ﬁ
Y —— ki S~ V T
Mobile Apps 10T Devices |0OT Applications DataAnalytics Dashboards LivingLab Smart City API

¢“SNAPlcry on

SMARTCITY EUROPEAN OPEN

SmartCity Oz EPOWORLOCONGRESS 4By SCIENCE cLOUD
Ontolo Articles  19-21 Nov. 2019 =
gy See you at Stand A118 o BUILD YOUR APP FOB 4 COMRECTER Ty

o — % mmesy
./ ~8 0
7TV ﬁ%ﬂt,QQ

rs by |IOT/IOE, data analytics and big data technologies. Snap4City applications may exploit multiple paradigms as data driven, stream and batch processing, putting co-
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

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
user needs and privacy; provides MicroServices and easily replaceable tools; compliant with GDPR; provides a set of tools for knov

CoOwiave 5. L UEDTenRg Y 5 & fn s k. W o - 2y oV PR TV g

tisfies all the expected requirements of Select4Cities challenge PCP and much more, and it is 100% open source, scalable, robust, respects
edge and living lab management, and it is compliant

S e s g2 g o S ete: PN G e Gl "W ) A S gt Y e A B YIRS B . e L, G M O 5 S W og o S it gy iy

Tools = Tutorials and Videos »

Login

Registration
- New Registration

* Request a new password

Search

-Anv- v

8[| omeo |- YSNAPAey B

Training Snap4City
from Data to Sentient Cities in a Snap

Program and Interactive Slides

Powered by
www.kmdcity.org =i

E© FI-LUAR







7 &Og 19) 2022
Lt s ol w i o an
et | Km4City 1.6.6 IOT/IOE ‘
2013 Km4City Gadeey SlI- MOBILITY SCN y / SIENgRly
Ontology 1.1 O Km4City 1.6.2 ‘ ‘ - User engagement

- Bike Sharing 2020
- Tuscany - Infomobility N de_EC'ED - Data Analytics ++
Road Graph - Mobile App - Social Predictions
- Mobility - Routing - 2”‘?”, E“b?r%l it " - OBD2 "
- culture, tourism - Multimodalit - sustainable VIobility " .
- Events o Y - Control Room  { R SN Ap4CITY 2018 c‘vsnm:.w
- Parking 2016 Dashboard SELIEQT H2020
- E.erl-(viges h . é “‘f()l’ Cilies - (2017 19) o *| MOSA'C O
- HINREC.open grap Km4City 1.5 = - IOT/IOE, 10T App (2018-20)
2014 ‘ (2016-21) == == - Living Lab - Mobility (Isevehlqrplggri Enetec
- H2020 REPLICATE o - Maker Support Demand / Offer N
o ﬁ (2015-18) - 10T Edge Analytics and
. - Smart City 10T Strategy o -—
_ Weather . —f'eis/o#(z Km4C|t¥ 1.6.4 - GDPR y den Bl Qe - .
Forecast . s 2 - Privacy & Security = ' bee smart city
: o H2020 e o o
- Real Time Wi-Fi - Origin-Destination (2017 20) (2018-21) |
- Entertamment Resilience and trajectories o life 5G tech o
- LZ)eStS o Decision Support - Traffic Reconstruction Energy
- Smart First Aid - Offer Analysis - Smart Waste Industry 4.0 [ESAGREEN FIELD PEAS
| Ckan pselEehiglour - OBU, smart devices Synoptics —Sodad0 .
Analysis, predictions 1N
‘ - Risk Analysis o L 2017 ) ._M) Traffic and Mobilit = M 9 R
- Twitter Vigilance E@ls %5 (2016-19) - Traffic and Mobility
- i i = % TRAFAIR CEF Impact on Pollution i
SOC'aI Medla digital ecosystem \CY Qo m NOX d t N2
Analvti : oy o N R e (2018-21) - predictions SRS,
AEZIQ;& " 2018 - Sardinia Region GHOST SIR
Smart City GREEN IMPACT o
Strategies and plan POR FESR 2014-2020 2019 B
Km4City 1.4 &b FI ‘Q Esp - Inelisiiye O eoropeanopen 2 Q. 0
. {Z3fweacrearacite - Critical Plant Z29 ° SCIENCE cLOUD

DISIT lab roadmap vs model and tools’ usage - Monitoring



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

TOP

'c
g
1'[5
"i ~ /I
Dy B By 4
N 1 ; 1 ;
i » R i».s‘.‘ M& . L K |
Rl ;7)’ }‘lk"{ " “’ ‘ ‘,‘")ﬂ ' l"' ] X
=T 7 K ' A% "‘ (N l 1 ‘ 8 NN S
i, @ LN ‘* ol [ e i i e i
! . ) ! 1 &
R '&?Xv" N v44 \'ou‘ (';,v; 4'1 ,:M!q W al o ‘,, s B 5 ;\v.tb «w \‘\\\‘ 4 ;"; -0,9 al :'@A‘ |
IR U SUN{AAY X = N B < N 2 S s O il
SN s AVA - NUNAX | R h'a» 5 A v -4;A> XA DA I
3 ~, :‘1' 0 (»‘ "‘ 4‘ A’“ "\ ) X n Sfesitotarosin V‘ S WA St 9

\M

' S
S SR R AYAS Y

T
2

s S 4
‘5 W 8% »"‘44 'Jm

1 |
> A \."’ 41 A« rm Ml 7IAVA .
/ ‘?&Q B 0 DX SN 35» 'A”' oot NN AR A0 VAV’A‘,' "’4\‘0\ N/ RA NS ‘ Vb S SR 7N RN NS

~
%
3
N



UNIVERSITA
DEGLI STUDI (RRITIMNWED,O
F l RE N Z INGEGNERIA

DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET m
TECHNOLOGIES LAB =t ) o

e ENOLL: https://www.openlivinglabs.eu/
— European Network of Living Labs

i

;
]

Cities and Communities

e EIP-SCC: European Innovation Partnership on Smart
( ;?a EIP-SCC
(= — https://eu-smartcities.eu/

‘\Fl Fn = ¢ Select4Cities: Pre-Commercial Procurement Project
D% et W e O to develop a data-driven, Internet-of-Everything
for Cities (loE) platform for large-scale urban co-creation

— https://www.select4cities.eu/

Snap4City (C), January 2020

72


https://eu-smartcities.eu/
https://www.select4cities.eu/

SELET
for Cities

CERTIFICATE OF ACHIEVEMENT

1° place award to

&
/
UNIVERSITY OF FLORENCE -
DEPARTMENT OF for CITy
INFORMATION ENGINEERING

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 ., ,/City (C), January 2020 Buyers Group

73



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES esnapder B

TOP

DASHBOARDS:
FREMV\GITY. DASHBBAR

IB=AEPETATAONS

'l
\1"!’
PA"

D
K
o @ % |
N / e i
A g}@ﬁ \‘(/‘ . ”)‘3

2l

s
and @ i \Vl
\’él ' sk“‘ "n\ \" ‘&‘ ""’” { R ’QY"A‘ “:‘:‘ '
s, m» M e I IS ANASAR e 4
\‘g"?‘ ;‘\ < \‘/‘ I X XN %""'} N ‘ E
B RS / % p [ i f IF N
= s, t,)‘f ' 7N .’\‘(‘ \V‘V‘ "l‘ ‘ 4““ N\ i i 41',"« K H ’AEV‘; WIS )‘(b,‘ \“" /NN Al o -
Sk e 1A ,}'{}‘ ‘ SR s K FARREATR D "b" e i e
PANAITRK A“\ KA : ) 0" N O] B LN 2 el i NOARS
X '(:"‘9 2 Y S ‘«L" s ’V « *‘ 3':"" il fiiati| s2iVslis] )74’31 g:'t:{»‘ Vel ’“:‘ ZF‘:‘ " Sl
O KR PR e. X v*’A‘ NN T R AN O A A S T S A A B P P 20K I N Rt
"" ’,"‘ /“‘_“ {A‘ . AW ~If TH < ’!‘ N4 ‘ ‘ l Ab .; ”A\\i )'“" A S5 2 T/ T R iy DB\ N 'A\"‘ "' 'A\Q\" ‘ 4. ‘ ’A'AQ‘A "v vd ’Am\‘.’;\\‘ \, 4(’ ."‘\ "ﬂk\ )‘.‘:‘A‘ 8 = =




REPLICATE

We expect you at Stand 120, 2
10, Street A «Jﬂ
\

MINEMR saaso  wests ARSI " ; g SMARTCITY

MISCHIO TBRAULICO EXPO WORLD CONGRESS

RISCHMIO TEMPORALL
AISCHIO IDROGEOLOUICD
NISCMIO WEVE

RISCHIO GniACCEO



http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/

'
. .
.
. S=-
REPLICATE

Fri 25 Oct 23:29:38

= Firenze Ogagl
4_3666 e 9m| SITUAZIONE VIABILITA SMN BINARIOI6 FORTEZZA —

MINIMO BASSO MEDIO & 0 INCIDENTI 28.7 552 2708

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

Totale utenti WIFI
RISCHIO IDRAULICO

LEOPOLDA (5m) CALZA S.AMBROGIO (5m)

36 703 997

% occupatisu300 posti % occupatisul48 % occupati su 379 posti

RISCHIO TEMPORALI
RISCHIO IDROGEOLOGICO

RISCHIO NEVE
PARTERRE CAREGGI BECCARIA

e | o 34 249 981

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

RISCHIO GHIACCIO

RISCHIO VENTO

Nati Italiani (lom  Natistranieri(iom Deceduti (miom Matrimoni (Mom  Unioni Civili (nsm

163 49 395 19 0

ultimo mese consolidato  ultimo mese ultimo mese utimi'lgiom ulﬁnl'lgiomi




This project has received funding from
the European Union's Horizon 2020

N *‘""r (-H'r (ﬁr dae I -
0Tl C CILY COMNLIror ROOIM
— Research and Innovation Programme

g

a set of dashboards and tools REIATE o

- Firenze Oggi Hmﬂsm

SITUAZIONE VIABILITA C SMN (G  BINARIOW (m FORTEZZA (5

43666 = 0 INCIDENTI 287 552 278

% occupati su 607 posti % occupati su 165 postl % oocupati s 521 postl

Totale utenti WIFI

O CHIUSURE AL TRAFFICO (TOT)
COLOMINE GICARCA=: 2 7 O CHIUSURE PER CANTIER! LEOPOLDA (55) CAZA () SAMBROGIOMS
oPROGR. ONON PROG. 36 703 997

%occupati su300posti % OCcUPAiSUI4S % occupati su 79 post

PARTERRE (i)  CAREGGI (3m)  BECCARIA [i:

O TOT. EVENTI SULLA RETE Woccupy 486 postl % occupati su 406 post! % occupat su 210 postl

Natistranker(n  Decer Mfibm  Matrimonl (B Unionl Ml B
49 \ 19 o

mese ‘rmmwnbmt ultimi 7 giomni
Ris || (@5 Chiuse senza risolusion.. (i

- - y =
4
Decy ] = i
- N

Manuterzioni Stradell (5

__/

Citizens Enga

Tieeee mu.uuu_r

.uu

P

O [ —— —

o Parking Mo foring Firenze el /.
= } 4

N— 4 (ER—— - - iy

(S — = e

e

dhivily AR AL Al

e s s L

NIVERSITA
rrrem | DINFO | DISIT

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

Snap4City (C), January 2020




J J
™

Air Humidity Heatma

A
A
A
A
A
A
A
A
A
A

/ Gral Pred. HM N

J

> > o>

A Accident Heatmap
A Only HRes Anym. Gral
o/
o/
Firenze Oggi

€) Air Temperat..

Scenarious

What-if analysis

1

Public visibility

Save

NOX
pg/ms3
0-10
11-25
26-35

30

20

B : )

36-60 ®
61-75 §
76-90 N
91-105 t
™
106-125 [}
126-150

!

TOTHES 5 X7 S lacopin X S22 00 20 olini SLrozz i Faliac
0\9-1-. %/ e Dh ("' %\ . 1 30 eSS = ) I g liacl
2%  Toselliig0 (eX & . o)) E Viale Filippo:Strozzi
e~ R /,,q Ly iy o "
A B % . % p@s k Lrai s W
Uk E(h’?o W 5. Galilang s Sy A 1 a; y VA
sy <N o, 6 @ ~ 1.5 A\t
7 o Wrqy ; gl A N
Ponte AlE 3 PG N8 B Belfiore R
losse 123% ; b
Via Giovanni FaisicioB @ y i
/4 RS
'\:\.\ L
} Forte
% 25
< : ol ,
5
N ¢ b [ 47
\ \ l; !
v % B A
2 T A \
>7 L Pw'lwﬁ Z i
(t L Palestr ® o3\
| o e
- 2 S
o 5 /2 ~N
5 &) 5
£ ~y
- a -
S -t v
b R g 5 AR
1l Prato - Leopol@@iParco della Musica) 2all e T
9% O = CA
b féA (o DR
e (0Olm ’56 AN U A
e I 5" -\ i ol S 09 %
e 3 v ’ ca c . '
5 S \ Valfondai="Stazione Santa Maria Noveila
o 2 : B A A STRRZ B
= % Alamanni'- Stazione Santa Maria Novella BN
(= 7 9, - B Z.
% SIS ¥ et 2
¢ % SN : KV
nc ($ ] 7 N " > e
S N ¢ P2 7230 16,4198 (B ;
A esues 4 lliPrato %a M 2 %)
"dqrf_ s ¥/ Stazione Scalette .
S8 o) Ly, @
O, ; 5
'O fx’y,,, /",‘“: . % \ A Z7 Z 2 > s ®
6. na 02 % FOPNEET ¥
A 7 5 S
el o0, /£ oy S8nte Luciay 4% XY Fo, %
Vi, 9 o ?) 4 2 > « 7
Ve, 42 5% 5 2y N (f\’ Q)Ot, stazione Mia
\an e Wi~ 5 Cs B I azione Via
N2 D Palazzuolo 9% " Panzani
0 0. =
\ja Bronzino | one 6% £ .».14 A
TAAEC 26 N531 ¥ 2 = o :

Cancel

THRos50 Fiorentino
of %

Mobility and Environment What-IF Analysis

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

(i Y2

Mon 14 Oct 00:48:17

GRALheatmap

Heatmap Controls:

< Prev

Lava

Fortezza

Max Opacity: <

2019-10-13 21:00:00

\ na 3 -
Ir«'ﬂss i oW

Firen:

2.9 km,

4 Continue onto Via delle Carra

4 Tumn left on

4 Tum left onto Via Beng
Turn slight right onto V
Paisiello

ia delle Porte Nuove

I
06:00

I
1200

|
18:00

[ | I I I I | I | | | I [ | I I [
8.Oct 06:00 1200 18:00 9.0ct 06:00 1200 18:00 10. Oct 06:00 1200 18:00 1. Oct 06:00 1200 18:00 12.Oct

I
06:00

I
1200

I | I I [
18:00 13.Oct 06:00 1200 18:00

C’SNAPAciry ;;;7%:


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjE5MA==

x vashboard Managem: LUashboard Managemes X Lashboard Managem:«
< C @ nhttps//www.snapdcity.org/dashboardSmartCity/view/index.php?iddasboard=MTUzMg==

App ¥ SnapdCity @ eBay Tecnologia, m... Virtual machine can... @) WINDOWS VCENTE.. o DISIT Lab of Univer.. & Google [#] Banca Intesa Sanpa..

Firenze - Trafair - AirQuality Heatmaps ol

This dashboad contains data derived from actual sensors and predictive values under validation Sun 9 Jun 17:41:58

Mulu

18:00 4.Jun 1200 1800 5.Jun 06:00 1200 18.00 6 Jun 0600 1200 18:00 7. Jun 06.00 1200 18:00 8. Jun 06:00 1200 18:00 9. Jun 06:00

iy | UNIvERSITA Y
PR | eou sTupt | APEN



Sun 3 Nov 22:44:41

é? Fast recharging stations

Normal recharging stations

SR i R & .
O ‘ ZTL gate | X
a Smart waste Use o | — )
= 4, “Ma g, irenze %
2 ; oy o Porta al,,
(o) =g . E : i
((l)) Florence WiFi POL 3

[+ [=]+]
[«]==]7]

O Smart Irrigator

Smart Light

Digital Signage

kWh

Smart

211kw/h. 326 Kw/h | 16.8 Kw/h

| : - .‘
25.4Kw/h . 25.4 Kw/h




UNIVERSITA
DEGLI STUDI

FIRENZE

16:00:45 5
05-11-2019 17:13 VEICOLO FERMO O AVARIA
m BROKEN DOWN VEHICLE(S) 9
05/11/2019 17:13:07 5
05-11-2019 16:55 VEICOLO FERMO O AVARIA
m BROKEN DOWN VEHICLE(S) 9
05/11/2019 16:55:45 5
05-11-2019 17:12 TRAFFICO RALLENTATO

13 SLOW TRAFFIC 9
05/11/2019 17:12:17 5
05-11-2019 16:40 CODA IN USCITA A LASTRA

[a QUEUING TRAFFIC 9

3 05/11/2019 16:40:32

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Traffic Events - Firenze

sPasovari

Carmignano

Cerreto Guidi

Montelupo
Fucecchio Fiorentino

Empoli_——==
et

P
gntelgibgola San Miniato

Montopoli
in Val d'Arno

x>
Ll
Campi Bisenzio ™\
\

sl \

Lastra a Signa %

f

Monte g openst

Posite
> )

S0, i
i alla/Carra'a
7

10

Porite
Santa/irinita

Public Transport Search

Services: 7 on 7 available

— e

&
&

== Public Transport
All Favorites &

«y| Condotta
- BusStop

c2 c2
17:51:00 18:00:00

C’sNAPAciry




Valutazione Trasporto Pubblico

Firenze - 6 linee Tue 5 Nov 17:49:00

20:00 5. Nov 04:00 08:00 12:00 16:00 20:00 5. Nov 04:00 08:00 12:00 16:00

to del ritardo medio sulle corse attive nei 5 minuti - linea 17 (in Sec)) (<

A0 Lot/ o) ot ot/

3. Nov 4. Nov 5. Nov 30.Oct E 5 4. Nov

AL AL A ot LA Pd | ]

1. Nov X 48

.’ SNAPAciry 552
-

Snap4City (C), January 2020



FIRENZE

1 Replicate Project @Re;
woan  Last stop allowed to see the #sm:

experience and impressive

UNIVERSITA D

& Y T
DEGLI STUDI mpmlnmuquo DISTRIBUTED SYSTEMS : m
FIRENZE | OSt\Shmazione | TEGiNOLOGIES Las CITy Snap4C|ty (C)' January 2020




Helsinki City Overview (H5a)

Please note that the data results are not always based on real data. Sun 9 Jun 17:0725

BusStop

ket saie U NG NP RS TR N \k & aremenuenerzionsssns — (The Life of Helsinki

} |} Heatmap Controls: 24H

A Traffic Sensor ! WAL N AR N 7\ AN Aippinarj I3 " [45! MaxOpacity: ¢  |°| > 025
' sV A g% S W\ WERNGEC WU AR\ WEWE o Al LY ; >
"/ Weather sensor , ) B = Ny e - o S 2 | <prev | 2019-06-09 15:00:00 <
| | S E : » . A =, 14 = —\._\-&A.’ 5
' «/  AirTempheatmap | Ssissan - | AirTemperatureAverage2HourHelsinki  tkelipmaki o e S, O . - ;
A Humidity Heatmap ,’ i :m. HEATMAP DETAILS l a /Sornainen : . T T .
i ) [ % ,t' 5 : s L = AR e
+/  Air Quality Sensors L Description — B _ T T0. | |liskyla
: 4 : . Iy, ; NS * Mustikkamaa, ¢ 4 Mee
7 NBice sisors e I Date & Time: 9/6/2019 15:0:0 y g
; \ i Metric Name airTemperature A ORIy = 7 £
Noise Heatmap ) e - Heatmap Value 21.58021 = S A o 7
& = Coordinates 60.17106, 24 92523 i Tllisaari i
PMI0 heatmap SN 2 ' =5 Korkeasaari :
PM25 Heatmap Q]nunhaka ‘ \ S res Laajasalo

NO2 heatmap

Hélsinki

: 3 {
z P P J :
{‘ .\ Katajgnqkka» X .. By
1} S RPN . o e gl e
™nsolmu 3 3 \ : e
TTemp Kaa"”‘k"”PU" R, s v Kruunuvuorenranta :

Enfuser pred. AQI 2 B2

=S \ t 4 ‘

| PR Enfuser pred. PM10 ' . o . b Punavuon] Hevossalmi
A’ Enfuserpred.PM25 | B ; “'i,Fff;u"a“"“ﬁg i )
A Gral pred. PMIO ,! W05 A 2 , /\Munkkus%i?n _,Kaifsm "
A Gral pred. PMIO (6m) : 1:;3 ’ “_ PN }, ‘Iu:'i,,v-.,.m‘.nak. | g A

PMI10 Jatkasaari ’ .22_25 "\,, ke X 7 . v LA Ly \ " :I é:‘md amina

PM2.5 Jatkasaari 'i B 2s-20 , %«

EAQIJatkasaari  , W31 b | 1 o 3 R

.>34 """‘.' ./'", N ,\\‘q Suomenllnna‘ i © OpenStreetMap confributors —t E’ 77777

DINFO | DISIT ST
lfm‘am . SNAD4C|W 3



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

Cultural Activity
Entertainment
Tourism Service
Education & Research
Government Office

Accommodation

- > > > >

Air Quality Sensor

Weather sensor

.

A PMI0 Heatmap
A PM2.5 Heatmap
A AirTemperature Heatmap
M Humidity Heatmap
A NO Heatmap

A NO2 Heatmap

A SO2 Heatmap

A O3 Heatmap

A EAQI

A CAQI

A Biking Safe Heatmap
A Tunnels and Ferry
A
A

Routing Scenario

What-IF Routing

Melsele

-y
s Humidi
N%uml ity

= W<
Wa0-455
Wss6s511
Ws1.2-56,7
56.8-62.2

62.3-67,8 _

M67.9-733
W72.4789
 Wso0-834

.
y
P

/' La Garenne

y N101. b AL AirHumidityAverage2HourAntwerp
: L v V4 Heatmap Controls: 24H
¢ Total Raffinader] o ———— Max Ogocy: £ = > o

Antwerperr

| <Prev | 2019-10-25 15:00:00 | Next> |

WEATHER SENSOR RANST
VALUE NAME: ANT_WEATHER_SENSOR_2783348
- DETAILS DESCRIPTION RT DATA

Last update: 2019-11-03 13:45:43+01:00 A

,i Description Value Buttons

" Last Last Last Last Last
airfemperature 1200 a0 ghours 24hours 7days 30 day

Last Last Last Last Last
Jresaure 983 value 4hours 24hours 7days 30da

G : Last Last Last Last Last
windDirection 90 value 4hours 24hours 7days 30da

Internationale
~. I.JCh”HI)E n

\ by, -fwu Broechem

N116

=] OpenStreetMap contnbulo;s

L. //BorsBEERTT TRy B " Ve T e,
A f d Ranst
Vierse



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

i UNIVERSITA 1 L
@"}'% DEGLI STUDI PE%Q&TEDIO R%E%g!ﬁ!ms é/s N A p 4 KM
v\ ‘\g F I RE N Z E DELLINFORMAZIONE | TECHNOLOGIES LAB CI Ty ol

Unique Dashboard builder Multiple Styles

%™

o &

" PNER
AIR QUALITY MONITORING STATION 42R804 - ANTWERPEN h —
(RING) :

VALUE NAME: ANTWERP_AIR_QUALITY_BETR804

DETAILS DESCRIPTION RT DATA

P®® ®®®

Last update: 2019-11-03 09:00:00+01:00

Description  Value Buttons

: i Last Last Last Last = |
arQualityPM10 8 value  4hours 24 hours 30 days S N S

s last  Last last Last
airQualityNO2 21 aye  4hours 24 hours 30 days

I Last  last  Last Last
airQualityS02 - null a6 4hours 24 hours 30 days

i Last Last Last Last f et 4
airQualityPM2_5 3 valiie 24 hatire 20 dave - Deurn = 2 / «A')

U\quﬂm.snmor_za_@ A ~ — » airQualityPM10 - 30 days R (€]

Lt 03/11/2019
10.2 50 10:52:16

50ct 60ct 70ct 80Oct 9.0ct 10.0ct MOct 120ct 13.0ct 14.0ct 15.0ct 16.0ct 17.0ct 18.Oct 19.0ct 20, 21.Oct 22.0ct 23.0ct 24 25.0ct 26.0ct 27.0ct 28 29.0ct 30. 31.0ct 1.Nov 2 Nov 3.Nov
Oct Oct Oct

Privacy Policy ~ Cookies Policy ~ Termsand Conditions  Contact us @ %?Ga,rélﬁ"’z"%

BaO | B ¢ SNAPAcry

Snap4City (C), January 2020



UNIVERSITA | DINIFO | DISIT

FIRENZE | REEioo | gomeipstens
F [ RE N Z E DELLINFORMAZIONE TECHNOLOGIES LAB

https://\

N TN

MERKInPLSto: )

'\ Helsinj ‘n.l*
\\ vankila S\

G : L,
TR\ IKlosaari/)

Mustikkamaa

0

r3 .
Krtiunuvuorenranta

7
=

VSE

& \

S

(53

" santahamina

vww.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTgwNw==

h‘%’l[

T
03
05
o7 C02
09

| _ Ow On
| s O12. 013 @

L1415
L Ut Uaz

18 19
= U2 U2

Uzl

F

Radius (km)
200 ' 500

o 1000 2000

Bl

 Vallsaarl V3 eaflet| Map deta @ OpenSeetitap cortributors, CC-BY-54, Inagery © Maphox +

UNIVERSITA
DEG STUDI
FIRENZE

RS | BT ¢ SNAPAcry

TTTO T TSTT Y (T T T ==

87


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

~—- Campi Bisenzio
+

LAUTOST|

Stagnid
Focognano

Life in Toscana: Dashboard

- AN € Serpiolle R [sR302)
Polo Scientifico N 5 .
e Tecnologico p
N\ / > r
/ &
\ . G4 .
AN . Car VIA Dt\‘z‘
N Q : areggl > '\
\ AGT s 4 y

Scuola| dllel' y Ospedali -

marescialli€ Universitaria di

carabinieri A Fl_esole .

® \ :

FLR /
7
Peretola S Py b
)
VIA PISTOIESE o \- @ \ y | & S
s vg‘ . ) Montebeni
T
A} (E; *
e [
Qarco delle Pogglo
Mantignano i \ y Gherardo
'
AP
VIALE ETRURIA IR PISANA ) : wyxt
\ q . San‘jacopo a
“wFirenze Jacopoal#
Boboli
Scandicci

Z
! |
\ |
| =
{
l_
> \\
% Area di
laminazione di 2/ /™
SanDonnino 3
2
San Donnino 3
O
S
San Mauro S
b
Q
‘ -
v & ‘
, n% &
“
/ :
A PISANS
VAT ANATSo6T |
L ~
&
‘0
/ &
N
et
Rinaldi
Bricoli

MicrOApp

RIPOLY

R - Bagno a Ripoli
%

= )

%

9,
¢ &,
St A,
O | g

VIAPIANPY
Ya'Roma

<& >

Ponte a Ema

n s WS ! ' (1]
llc Galluzzo = \ Cascine del” 0" N

Riccio ™o AN
or V A&,
0"&’.- G ’W’QL ~
Sy ASTosTn

35 %A

https://www.snhap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc3NA==

Snap4City (C), January 2020

1000 " 2000

Y40, ge,,. Leaflet| Map data © OpenStreetMap contributors, CC- BY SA Imagery © Mapbox

Grid
L on
'® off

[ 0.63 km?

Flows
'* outflowsH—

'inflows HEEE
[ Clean_
. Hour
L7000 01
‘02 03
04 05
col 06 07
08 09
10 11
12 O13
J 14 U5
16 \JA7
L18 19
20 21
122 (/23

Al

0D Matrix

Radius (km)
-/ 200 '’ 500

Al
Zoom: 13

& "

B
QuattroVie

is
=z
7.

P . L\I\!k\IA
S |G | DINFO
iﬁ FIRENZE | HiEfon

v

DISIT
i

Mon 24 Jun 09:19:20
o

rA Transport
" Public
rA Tra 3

nsport

rA Fiavel Plan

Origin Dest.
™ Matrix
Typical
A Trajectories
" Cultural
Activities

F A " Forum

Discussion

".’"SNAMCWV @

88


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc3NA==

NETHS 7,

SEARLY A
NG | UNVERSITA | DINFO | DISIT
E(C2 e Reexon | gemeppsroTevs
"3 ‘\g FIRENZE | D85S vmazione | TECHNOLOGIES LaB
EREl

Helsinki vs Florence comparison

Helsinki vs Florence comparison

Please note that the data results are not always based on real data. Sun 9 Jun 19:18:35

—
.

Humidity
%

| - - ] - ) -.- o -
H - e e e s N navuori L . | S5 2T e
e - 3 35 - '."
\/ Traffic 5. L ] ) ) | i b
P d B _ . P
Q . . o - . - o A
d I -3

| 7 (R . 56.8-62.2 & 4
623678 - . | 62.3-67,8
Wers723 % " I Ak S o - Me7s-733

323

08:00

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTcOMQ== | Bee | 222 " sNAPAcrry 3



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc0MQ==

UNIVERSITA DINFO
FIRENZE | fesiguon | gemegepsroreve
F l R E N Z E DELLINFORMAZIONE TECHNOLOGIES LAB

3D Map beta Testing

pg*/?v/L\‘
23 CIrrala

Porte
Santa drinita

6.6

num of vechicles




- Real Time Sensors via ServiceMap3D

3D data rendering

'+ Show Menu/

- Hide Menu

ir Quality: S02 . firstAid: blueCode



https://main.snap4city.org/view/index.php?iddasboard=MTY2

Parking Monitoring Firenze

Z

Tue 21 May 15:23:09

: = Parcheggio Stazione Fire... %

Parcheggio

Stazione
Firenze

Nove!lai

f>'6nte, &
‘Amerigo

l |
N
Jia Pisana

TTQ-_ — p"

| Parcheggio

Stazione
Fortezza

v 7

Around Here

Real time
05-21-2019 15:26
Predictions
05-21-2019 15:30
05-21-2019 15:45
05-21-2019 16:00

05-21-2019 16:15

Daily Trend

Tiumerdaw

4+ Parcheggio Stazione For... X

Around Here

Real time

Parcheggio
Stazione
Binario 16

Flrenzefx
\)/ Yorta al

Prato

< Xl
Novellai

Parchegglo
Porta Al

vq

Around Here

Real time
05-21-2019 15:26
Predictions
96 05-21-2019 15:30
93 05-21-2019 15:45
Q2 05-21-2019 16:00
84 05-21-2019 16:15

Daily Trend
150————

100 1 1

50 ==

S.AMBROGIO(m)

CAREGGI

0 [
SH PP PO O RDP >

Tiwnedaw

vq

Around Here

Real time

o) PARTERRE

L == Parcheggio Porta Al Prato %

BECCARIA

05-21-2019 15:26

45 05-21-2019 16:30

200

https //www snap4C|ty org/dashboardSmartC|ty/V|ew/mdex php?iddasboard=MTE3M

Ponte &

P contibutons.

05-21-2019 15:26

Predictions Predictions
05-21-2019 15:45 £ 05-21-2019 15:30
OSeR \ Flrenze'x/X/ » e 7 147
G260 /X K- P::;:;' S Hirenz \ - 155 05-21-2019 15:45
" e < z 5 Santa™
242 05-21-2019 16:15 = S 7 N':::wa? o 147 05-21-2019 16:00

154 05-21-2019 16:15

200 |\~ I -

~ Amerlgo <
Daily Trend Vespucci. g Daily Trend
400 f— -~ /7 5 g 3 400
i 47‘.'50 £5

SR TN N T SN OO
DlNFO| DISIT
Lo T

UNIVERSITA

[
"Ml | FIRE

DEGLI STUDI

NZE

L oo

v

r.\;""SNADACITY



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTE3MA==

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

RT!MENTO DI
INGEGN
DELL INFORMAZIONE

a Y [~d ¥

PINTR y

DISTRIBUTED SYSTEMS

AND INTERNET I ,’
TECHNOLOGIES LAB CI o

s
«F Eﬁm@

Oozrator Dasnooareds
at cifferant Javeals

[IERRRRRRRRRRRRRnnnnni|
T
T

A
0
0

Snap4City (C), January 2020

93




Snap4Ci : 20
nap ity (Ganuary



Z SmERas
¢YSNAP/ciry

~J

.apacity (GIC)
Altair Control room

Snap4City (C), January 2020



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

4 Heatmap

O AirQualitySO2Average2HourAntwerp

O AirQualityO3Average2HourAntwerp
AirQualityNO2Average2HourAntwerp
CAQIlhourAverageAntwerp
AirQualityPM2_S5Average2HourAntwerp
AirQualityPM10Average2HourAntwerp
EAQI1hourAverageAntwerp
BikeFeelingAntwerp
AirTemperatureAverage2HourAntwerp

i O |

AirHumidityAverage2HourAntwerp
4 [H myPOI

Stripmuur Nero

Charif

Mile bvba

An Sibhin

<

HOOOO

Avini
[] BAZAR BIZAR by YOUR

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Nieuw-Namen

Kieldrecht

Meerdonk

[J myPoI Sint-Gillis-Waas

[0 wAsBAR
[ bike sharing
The Zeeuwse PM2.5
[ The School of Life Antwerpen ug/m3
[ vers Zuid . 0-5
[ The Fish Market Cafe M 6-10
[J Copyright W
4 Sensor 20:2
ant_weather_sensor_2786229 26535
ant_weather_sensor_2786694 if:g
ant_weather_sensor_2802031
ant_weather_sensor_2803138 . 61-70
AirQualityObserved:VMM:42R801 ‘ .>70

M 51-60 ¢ ikiaas

Aerksem

0

i N
Antwevgen. I \

i ) 3,
R z m v | ‘Dorrjérhout
17 \ X 1 = =

%

Hoboken

Kruibeke i 4 Wilrijk

Edegem

Brasschaat

Schoten

Deurne

Borsbeek

AirQualityPM2_5Average2HourAntwerp

#” Heatmap Controls: 24H

Max Opacity: <

< Prev

Wijnegem

Wommelgem

2019-10-25 11:00:00

Sint-Anton:

Schilde

Ranst




Thu 13 Sep 13:07:01

s B A

A ot ;:!"”& N

° e HEias s bl

INCIDENTI CON FERITI
ACCIDENT(S) 9
13/09/2018

00.2018 09:16 MAT!

Selector

P

Air Quality

7 r‘ p Bus Stops

AV eT F RAMTEArERA maT CoLTe

SHED LOAD(S) v

18 E_g’imo:w Is

Cycle Paths Pins

b0 B! i { c 3 #; 1 N LUV ' - L b e ‘ 1 | Ly
G‘uvdmo‘ s i’ R ; e , : s : 3
ST e DRy B e —
s “' \ { K- 3 3 g e e i ;. e ory § %A__. ; ‘ - 2 ™

MATERIAIE IN CARREGRGIATA
Operator Event!

Heatmap

Bardini -

06/07/2018 18:07:34 % _eager® " %
: o ‘ ! A ¢ % X =
PEOPLE OPERATO : s 4 3 ¥ ) 4 : ' & L ~
3 8 4 4 y X OpenStreeiMap contributors
0 [
06/07/2018 18:07:14
PEOPLE OPERATOR
0
26/06/2018 18:38:51
PEOPLE OPERATOR
0 15 16 7 18 199 20 2 22 25 24 25 26 27 28 9. 30 3L 1 2 3 & T 6. I 8. 9. 100 1 2 13
26/06/2018 18:18:14 Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Aug Sep Sep Sep Sep Sep Sep Sep Sep Sep Sep Sep Sep Sep

https://main.snap4city.org/view/index.php?iddasboard=0Tc2

Snap4City (C), January 2020 97



https://main.snap4city.org/view/index.php?iddasboard=OTc2

NULLO BASSO MEDIO !

RISCHIO IDRAULICO

RISCHIO TEMPORALI
RISCHIO IDROGEOLOGICO
RISCHIO NEVE

RISCHIO GHIACCIO 'I'I
RISCHIO VENTO
RISCHIO MAREGGIATE

Ar amp

18.3

deg

5 21 1 (

Fortezza Fier- () SMN 5 8 47 26
301’ 17 2

Planned events
FIRENZE, DOVE, CO2A
821% o7 A
“LA BFIDA DELLA DIVERATA®
36.3% H A

VIATE GUIDATE AL MU 2EO DELLECAPPELLE MEDICES

Parterre Par- B  Mercato Can- (G 2= % A

62° ANNIVER BARIO DELL" ALLUVIONE DEL 1348

) A
FIORENTINA - ROMA
e € A
"VIBTE GUIDATE GRATUITE AL COMPLE30 O¢
) SANT'OR20LA"
= A

Traftic events =

QIO TUTED0ESTS -

Ra

ST LLIONE O SENSE UNICE ALTEIAIY

. . 9

00:00:00 5

08/11/2018

05/11/2018

& 05/11/2018

IS TURETSTS

00:00:00 5

”‘ 5/11/2018 00:00:00 5

o &

L 08/11/2018

00:00:00 5 fwae

D TUTEDIEITS - ST UAONE 01 SENZL UNICD ALTEINAIT

VINTE GUIDATE AL MU2EO DELLE CAPFELLE MEDICEE

& € A

26:7% =
"LA 2CIENZA DELLE BOLLE DI 3APONE" - A TUTTA SCIENZA!

565%.

€S8 events

fu

o]

>
*
®
e
>
£l
®
*
®
£
@

Twitter quotes

*  guorea

@wnicoLoDIDARIA
(@ACFFIORENTINA
@comuner!
@NAZIONE_FIRENZE
@wmuseoFIRENZE
@un_FIRENZE
@NOVEDAFIRENZE
(@OPENTOSCANA
@PROTCIVCOMUNEF)
(@STORIANATURALE
@rFRenzESULWEE

Parking avallabin

E VI ST P S e L B o ST W F S L S —

Twasts scars neg
THRT score meg

Ratweets scors Ratweats 1coce pot Retwsats 1core nag

i Firenze
v @ !
aow
' @ :
ae

: https://main.snap4city.org/view/index.php?iddasboard=MjMw

Twitter Viglance Dashboard
Laxt craming: 2018-11-03 23.02:08

Firenze
m i= &m YD A caz,301 | T
eiccademia -+ #Asrssgorio efirenza @Asroparts efiranze woargallo 2002013 eiranze ehoramting
eiremzs » eFlorance eamaricity efodd *00DIT S whirene #cpandsta firanzs <+ #pentevecchic
i Eachiorentine Pradiaraiufis Sablic_Comunent omchirenzs = Scomameh
Oaricrardalls sersoports A -

- Saxione Fiwnzs - SMicslodDuta Foceadaiireza
Pocamcicasa Ermiimmagine + Srolotisesient P Comunest Fpeme__rc ®rantacrocecpars
SSTEErpragect Srtorianatorals -+ SUNLRRDNZE earscports franes saroports firanza Franze
] Faranca from-Pun_ARDNIE lungarns medices palaxzopntt o palacssatroxst
FrotChCamanasl amartctty firanes torigtent - Bt voragine I Svents
m i= em YD A -
N\
[T

@

Free sireet

Flukd traffic
Heavy traffic

— Very heavy

O Sensor postion

(]

DiNFO



https://main.snap4city.org/view/index.php?iddasboard=MjMw

First aids overview - Tuscany

Service status of main first aids Thu 25 May @ 11:00:34

Careqgi hospital (Florence) - Details Santa Chiara hospital (Pisa) - Details Other hospitals - Summary
Priority\Status Yellow code~ - code~r White code - Priority\Hospitals Yellow code Greencode Bluecode White code
v\ Grean code~  Blue Priority\Status Yellow code~ Green code~ Bluecode~  White code
Addressed 4 3 0 0
PS SAN
Waiting 0 2 9 2 0 Waiting 0 1 7 9 3 GIOV[;':)NI DI 1 16 20 1 0
In visit 1 9 18 3 0 TORREGALLI
In visit 0 7 1 1 6
- 4 19 2 0 0
i PS SANTA
observation 1 14 12 3 0
Totals 0 8 8 10 9 MARIA NUOVA
Totals 6 34 32 5 ]
) ) ) ] ) PS AO ~
i Careggi hospital (Florence) - Map i Santa Chiara hospital (Pisa) - Map CAREGCI 6 34 32 5 0
* 'I I E "“‘{"‘“”‘ + Show Menu | | - Hide Menu + 'I I E "m + Show Menu | -Hide Menu
S . _ i m — PS SANTA
| [ss1 ] il MARIA 1 8 11 1 0
O || ANNUMZIATA
— Z
E)
% PS BORGO 0 0
k! =/ SAN LORENZO |Servizi: 6 su 6 disponibili
¥ y l [ Pronto
PS OSPEDALI \ Soccorso. I
3 e ) Azienda 1
RIUNITI A Ospedaliera
\ Sgs((}Flnvel Careggi
os Sl S <
al CASENTINO Py R of s &
| TR S \ f—
vy PS SANTA =Tt Firenze N el b
CROCE <= Pronto Soccorso x
- PIPO Pit1 vicini © Piu vicini ©
Rﬁi%sll":nselgto CORTOMA |'_'| Pronto Soccorso Azienda
anosra 'y
| ‘ PS CIVILE
v dl S A2\ PIOMBINO
Y g ! R stawo [ Priorita [ 22 WE 4 5°
P e b - ﬁa =t b ﬁ = Con Destinazione 0 4 2 0 0
In Attesa 0 0 1 1 0
h .//mai 4ci ' ind hp?iddasboard=MTIly |z 0 @
Oss. T¢ 1 17 7 1 0
ttps: aln.snap4city.org/view/inaex.phpriddasboara= Y g
25-03-2017 09:07 EI:'II:{I\II::i\I |
FTREMZE



https://main.snap4city.org/view/index.php?iddasboard=MTIy

Firenze Social and Social Media new

Twitter Vigilance Real Time Flrenze

Twitter Vigilance Real Time L Logrr

Dashboard

Wesaseaae

Last crawling: 2018-03

Trend Twitter

l |

R

N B

il

|

§

|
E

Chitations Twitter

@PITTI_IMMAGINE
@eroOvV_FI_PC
[@MUSEONOVECENTO
@SANTACROCEOPERA
@FIRENZEDIGITALE
@eIBLIO_COMUNEF!
@OISCOVERTUSCANY
@STORIANATURALE
@eNCFIRENZE
@BANDIERAIUFFIZ)

emo cam

Twitter Vigilance Flrenze

Twitter Vigilance Las! sensors measure
Dashboard

Im
—— S st
ady — actoporio lnvensre
CALDO Cambeaments « lmatso Car

B

2

Events in Florence today

£ A

ATTIVITA NEI MUSES D PALAZZO DAVANZATI E CASA MARTELL
: A
< A

'll‘“il()( ROCCHEZZA A PIRENZE NEL “500, LAMA, SETA S

MITTURA™ . LABORATOR PER FANIGLE

A

Allcrtamctco 1DMANA

dboard

2018-03-11716:10:00

Free street

Fluid traffic

Heavy traffic | \

- \ery heavy

'\:
S Sensor position |
e Sl h {rRhath

aperioneana

=
'E
==

~ https://dashboard.kmA4city.org/view/index.php?iddasboard=M;Y3



https://dashboard.km4city.org/view/index.php?iddasboard=MjY3

(Cross widget interaction

[ Experimental

Mon 15 Jan 15:16:37

PARKING PARKING PARKING PARKING

Station Parterre | M. Centrale Fortezza DGO Michelangelo)| P. Signoria

o\
Y\\%‘@ Urban faults - Bars

50 7

T AL RLIE S 1.
XY &, Reported —

> 50
& Go
N
3 A e 53
> . Taken over '-i‘ié?_z'i"
aq
. g se————y
8 : . == 194"
4 Work in progress — %
w51
e y Resolved = it
= b esolv s 5 G
% : \ 12/01/2018  19:09:39 s
4 e°\$'$ INCIDENTI SOLO DANNI (] 20 a0 60 80 100 120 140 160
40 %
100
40 mﬂs) 9 ' Dirty road ® Road surface hole Illumination KO ' Sewer problem @ Bumpy road
@ Hygienic conditions Water leak
12/01/2018 20:23:01 1 .
Park free - 24 hours (3m) Traffic events - Map Urban faults - Stacked areas (8m)
78.5 A / 4 "/ \ & ‘J’ / A 400
+ 4 g/ Sesto Fiorentino < / a
| i . i
i s,/ CampiBisenzio /
62.8 o —t——— | — | % 7 A 300
~y — 4 g /Flesole A
b | \ Aerdporto’ A
1 ¥ ol
B . Firenze A {
P — ————Amerigo J - 7| 200
Vespucci (S /’
\ [~ Previous I8 N - 3 \ A Pontassieve .
i N’ — Eusvent \\\*“ Firenze “~—— 3 100 - 5. =5
. 1 ) N .
Scandicci £ N A A - - 1 s
__BagnoaRipoll 4 S zshﬂ“ﬂd? b
s f ¥ A o
15. ‘\ Reported Taken over Work in progress Resolved
Status
4 SRE69 _ o o .
0 A £ A& @ Dirty road ® Road surface hole Illumination KO ' Sewer problem @® Bumpy road
15. Jan 04:00 08:00 12:00 16:00 20:00 16. Jan . I @ Hygienic conditions Water lank
© OpenStrestMap contributors

https://main.snap4city.org/view/index.php?iddashoard=MTU1 =



https://main.snap4city.org/view/index.php?iddasboard=MTU1

UNIVERSITA
DEGLI STUDI

FIRENZE INGEGN RIA

PARTIMENTO DI

DINFO | DISIT

D|STR!BUTED SYSTEMS

DELL'INFORMAZIONE TECHNOLOGIES LAB

Custom Dashboards and Widgets (interactive,
Animations, etc.)

-- SVG for graphic design
-- MyKPI for collecting data

V513AM

ai". |
5

MACROLOTTO 1

: <
‘ E"-

MES00

2-0: {8

Begin

3:00

Finish

5:30

o

‘ — D’ARIA

CENTRALE DI SPINTA

VS06A |

MESOI VS514AM
VSHM | CHIUDI

POLMONE DI INNESCAMENTO .
ap4City

(C), January 2020

102



UNIVERSITA
DEGLI STUDI
F

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INT]
TECHNOLOGIES LAB

Demo UC5 GIDA

'SNAP/ciry

e(De

e o O 4 )\
® o
® ®  estone
I D A IMPIANTI
DEPURAZIONE
™ ACQUE S.p.A.

V513AM

CHIUDI

Details Absorption

MACROLOTTO 1
Full

PMS00

[ [

MES0L |-
D/
V514AM
§

V514AM

- X5
s HAM T CHIUDI

CENTRALE DI SPINTA

V5108

13.6

°C

Screen

Nuvoloso

13.4°C

Powered by LaMMA

16°C/21°C

Dom 20 Ott
Temp N/A

e

Pioggia moderata o forte

Nuvoloso

1020 bar 87 %

e = [l Chiesina Montalese i . K. 1 T A
bl o $ < A faltugnano \ o |
( .r\ + | \s murlo i | /;/ 2
\\/ s Chlazzano u A Figline LaForesta A __}4y
- \~ San Leonardo eyy 0 "~ /‘//’
/—\ T sxaznone Bagnolo | A } 1 / A Legri
) = J !
|® :‘. 12 w Canneto ‘(
v 12 b 4 &
= Villa Fior
alla Pergol Agliana \\ Oste el 2y / ? J
~ S aliseti 2 ’ i
— azzq'r[‘e‘/ Vuac Cilianuzzo ..7/ / Al .
) = Sap Martino A /w A
ez Socaone ‘ Sant! [ppnhto & - 4
i —— (/‘\ Ba’vbﬁ ““Ferruccia / Capezzana Aty = /A‘ A
4 Vergaio * E > A 7
\!—) Vignale C\gsale ) \ £an
T gl N A (
e aa 3 N San Giusto taMacine . ‘T‘- 3
@ Valenzatico { olo \ g enzano
onuovo ) ) i
\‘/ - Mezzana La Querce a | r
B Casini 3 e Badie | N i
) 222 J il i £ 7 4 A
N ! % 3 2 “ettimello )
Py N @ ) Quarrata | Fontanelle F 5 4 «
il P / o Ve i ¥ N -
2 / // N Y. /£ . J \ i oo/ Catena” "\ Tavola Paperino /4 i
W W v - SWN : e RS oG ;
10 S -/ (@\ 5:23:}"3? Padule Colonnatar
10. Oct 1. Oct 12.0ct 13.Oct 14.Oct 15.Oct 16. Oct 17. Oct \Seaay/ g % 8 <pa y \, Sesto F@rentiqp"
2 Seano. « poggetto Santa Marla 7~ © OpenStreetMap contributors
Privacy Policy Cookies Policy Terms and Conditions Contact us ”~ 4
. SNAP4ciry

open fiber wie|® ZTE

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



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

|l onato del Garda

Sat 9 Nov 17:20:59

Slot 1
Slot 2
Slot 3
Slot 4
Slot 5 !
Slot 6
Slot 7
Slot 8
Slot 9
Slot 10
Slot 1 -
Slot 12

Slot 13

Slot 14

Slot 15

Slot 16

Slot 17

Slot 18

Slot19

Slot 20

Slot 21

Slot 22

" Environment
I other

+ l ' TESTI_ARSENSEUR RVBOT

[DETALS | DESCRFTION | RT DATA

[IFRVTS

dateObserved '

4:18:33 PM 4 hours 24 hours

value

Last
value

Last
value

Last
value

Last Last
4 hours 24 hours

Last Last
4 hours 24 hours

Last
4 hours

humidity 66347755

pressure  987.0833

temperature  14.078355

b S S S S o SR S S S S S

© [ VALUENAME:TEST1_AIRSENSEUR_RVBO1

Garda

d Wia Gaspari
e

10

Ldol
30 day ™
Last

30 day

Last
30 day

Last
30 day

T dayrs

Last
T days

Last
T days

Last
7 days

22

20

—

9 15 | 14

[|S]
-

free slots o

13:30 1400 1430 15:00 15:30 16:00 16:30 1700

status 5

9. Now 03:00 0600

_M |

0800 1200 15:00 1330 14:00 1430 1500 1530 16:00 1830 1700

9871 663 141

mm

TESTASensEUR_RVo01 temperatur e O

slot 1D 1200 1300 1400

19 ore e 11 minuti

TR,
2200 2300 9 Nov 0100 0200 0300 0400 0500 0&00 O700

—

0800 0900 10:00 T00 1500 1e00  17.00

UMIVERSITA
DEGLI STUDI

FIRENZE

Privacy Policy Cookies Policy Terms and Conditions Contact us DISI‘I’

C('SNAMcmr

&

BANES | S

Snap4City (C), January 2020



trergy Cond smretore A AR

MW g oo 8

(rargy Cond mmamice B wAR

W Condidonancre AA

Enengy Conriononm A AN

224

deg

20.4

deg

© Humidiy (5) @

315

Humidity %2 (=) €@

40.5

Temperature 1 (last 12 hours)

Temperature 1 (H24)

Termperature 2 (last 12 hours)

Temperature 2 (H24)

Humidity Percentage 1 (daily)

Humidity Percentage 2 (daily)

6

=

Gasl

DataCenter gas and smoke (mobile)
DISIT

Y
T Smoler 40)
912

22 Jun 06:00 1200 18:00

Sat 22 Jun 09:40:02

Current
Previous

23 Jun

Current
Previous

Snap4City - Buttons with imag

Status of Web servers Sat 22 Jun 09:43:50
o E d DISIT ORG Disitorg - Status tima trend (7). Disit org - Rusponse time {rms) = NODERED 1 NodeRED! - Statustrend (1) HodeRED - Response times =
T 4 o4 - u @ - 3 r
o Pome A AR
22.3un QT & . o .
9"90 0400 oaco oo o620 800
pucci
‘ . P‘gncne KM4CITY KmaCity - Status time trend KmaCityorg - Responsetime (ms) (5 NODERED_2 NodeRED2 = =
® Current 9419 = ServiceMap - Response time (ms} &= NODERED_3 NodeREDS = &=
Previous - P w 0 = 2 -
- : o o - 7
E= &= 4 NodeRED: = NodeREDA - Response times E=
S Prevos - ’ : - !
oot = o8 a0 oaco %0
o wend ([53) ServiceMap WAG - Response time (ms) (50 NODERED_5 NodeREDS = deRELH &=
= TV - Response time (ms) &= NODERED 6 NodeREDS - Statustrend (1) NodeREDS - Response times =
® curent n w0 2
Provious
os00 o800 w00 0600 o200 )
= TenTERGLANCERT TV AT - Status trend TV AT - Response time (ms) &= NODERED_7 NodeRED? - Statustrend () NodeRED? - Response times &=
® Cumont —
Previous = LOG - Response time (s} &= NODERED 8 NodeREDS - Statustrend  [i2) NodsREDS - Response times &=

: sz
C'sNAPAcy &

WebMonitoring major

DT

Snap4City (C), January 2020

105



Florence data overview Servizi agli Utenti

A table based overview over city main data Wed 18 Jan @ 19:19:10

Fire (sperimentale) Tue 17 Jan @ 19:52:49
Air Quality Index Weather stations Citiziens satistaction index

i £
oty o1 coutoye MBI e cren P o AEE Y o
]

vereo

NULLOBBASSOMEDI!

m RISCHIO IDRAULICO

£ 2016-09-29 to 2017-02-26
0 Citazionl di Firenze frequenti... € e RISCHIO TEMPORALI
vores N

TP TRENZERTRE T | n COLLEZIONE - UN PERCORSO D'ARTE DAL XIil

XX SECOLO
(@NAZIONE_FIRENZE € £ 2016-10-01 to 2017-02-26
9 VIA MAURIZIO BUFALINI
(@UNI_FIRENZE

(@NOVEDAFIRENZE

RISCHIO IDROGEOLOGICO

RISCHIO GHIACCIO

RISCHIO VENTO

(@FIRENZEDIGITALE

RISCHIO MAREGGIATE

Contemparary music

Spart

Smart City Data Overview 2

Sperimentale

Thu 16 Mar @ 02:24:52

i Tuscany cities pollution - Radar Series. Tuscany cities pollutions - Pie chart s | Internet connections (% per city quarters) - Radar series =5 /  Internet connections (% per city quarters) - Pie chart  sts 0 Urban fautts - Horizontal bar senes - 3 rature statisics - Cu

.
aF

£l L]
8 Taken over Sz

£}

ADSL @ Optic iber« Mabie AV A A A .ea/;..
e e T LS

®0r ®02 ®01%0s o5

®OzN. ®pM2. ®PMIO- ©CO2-  NOZ~ Otherse Yoars
Durty raad @ @ Rosd surbace hole Ilsmunstion 60 @ @ Sewer probiam Bumpy road
Healthcare waiting times (months) - Pie chart s 4 Healthcare waiting times (months) - Radar series e Food preferences (%) - PieChart ED @ pieaic condiinas  ® Water lash Ha® +Ha® Bivernge® Vet @ ¢ Surgerv @ B Duagnestc @ 4 Tarnpy ®

ar wang mes o) sctescoves wes i | | Carsnanng-veica brs || car s -verca sucregnans | e,
- X

z
—
S ,I,,
|

a5
- a S o
rorgam: v sebstances RN .
ag s 7
2a
22 P
" v Bz - 00
" [—— -
sa
gn TSy o N
r -
o0
: = 100
« . E. noa s
s -
2
= ® o
A . L
I farn
praril

= e ,I n
. Comminuss  Cars faslty |
e s e e e Comovedable  Comimwss  Cars sy e
reaes e ° »n M B e am im0 s e
@Visit ®Surgery @ Diagnostic @ Therapy Carte  Wimoy O Genct
Vet 0 # sergary® § Dugasetc 0 # Therspy & Cordie Bimpy  SGeaC @ sharemce ® runce A Orupass  Greve  OEma O Tersese @ seve
*furgary  BDiagnostic & Ther ® Chinese ® Fast food ® Indian ® Italian ® Greek ® Japancse
®intime @rady ©Late . . :
. 2 ®2010 ®2011 2012 2013 © 2014 2015 2016 Mesicen © Spenish s

2 V@b s
https://main.snap4city.org/view/index.php?iddasboard=MTAw Snap4City (C), ) https://main.snapA4city.org/view/index.php?iddasboard=O0DM= 106



https://main.snap4city.org/view/index.php?iddasboard=NjQ=
https://main.snap4city.org/view/index.php?iddasboard=Nzc=
https://main.snap4city.org/view/index.php?iddasboard=ODM=
https://main.snap4city.org/view/index.php?iddasboard=MTAw

Snap4City Data Analyzer: DevDash DISIT

Dashiboard / Sensors-ETLI0T-v4-Disit Fulseen Share Cione Edi CAuoreesn < O last2anouws >
User: reottooladminl, Org: DISIT
Role: RootAdmin, Level: 7 a

3 L_F%
©  omganizavonkeyword: “DISIT Adtions» 3
e " Kma[ciTy
Misro Applications ) ) ) ) ; ; &0 _
B Extornal Services = - 2 i : b

&

e | T 1,151,769
P —— r T

Development Tools =

®

& management =

LK I

W Traffic Anabzer: AMMA
& Data Anshyzer DevDash
Data Analyzer. DevDash Firenze — — -
Data Analyzer. DevDash Helsinki
Data Anabyzer: DevDash DIST

Cantainer Cluster Monitoring

Back Office Container Monitoring

Semart City AP! Monitoring

MyKP! Monitoring

Netifieator Monitoring

Web Server Monitoring

Back Office DWH Sched DISCES
Back Office DA Sched DISCES

Back Office DISCES monitor

S | — * Dynamic Filtering, Adaptable, ...

e Full data details, drill down,...

* Synergic with Data Inspector which
addresses data relationships, processing

Mng Photos Comments Helant deviceName

S .
Config ResDash

DISCES-EM tail

=

ARRKKRRNARKKNWEOERARRRRARRKERE R

Smant Decisicn Support Sy

¢ Reslience Decision Support Sys

and information

Snap4City Data Analyzer: DevDash

s sTATUTO
imini, Org: DISIT A -
Role: RootAdrmin, Level:7 -

SAN IACOPINO,
My SnapaCityorg

urce Manager
M Development Tools ~
a -
< Trafic Anslyrer AMMA

1 Data Anayzer; DevDssh
Osta Anaiyzer. Devoush Firanze

"

¢ O sty Devou el
s ¢ Data Analyzer DevDash DISIT

 Continer Chustar Montoring

- Back Office Container Monftoreg
ROMITO  Semant Gty A9 Monitorng

& Q STATUTO ke Mentoring
. P 3 « Natifator Monitoring

2 Wb Server Morvtoring

B Back Office DWH Sched DISCES.

R i City (C), JanBery 2ora




NIVERSITA
EGLI STUDI DINFO

o | e | d’ SNAP/city
DevDash by Elastic Search + Kibana

Snap4City Data Analyzer: DevDash

User: roottooladmin, Org: Other

DEVICE NAME

o/
\ L 4
field value Count %/ /
src o7 30.308 (100%) Z 2.
deviceName TA120_T246182 1,440 (4.75%)

field value Count
organization Helsinki 30,308 (100%)
L

. DISTRIBUTION VALUE TYPE
N . e B i ]
< Kaart ksiner a
(;\\0\9 hautausmaa hautausmaa NG A 'Sw? g KAARTINKAUPUNKI
51] L) %, Kolmikulma
porkkalankats {5 ] > %
, Ruoholahdenkatu: %
Teamerenkatt % ]
2 Ruoholahti Hidealahdenkat Aleksanterin

RUOHOLAHTI  Ruoholahti 4 teatter

oty Plastiikkakinurgia

Kaapelitehdas FinE

Kellosaare A\ X X PUNAVUORI
rantapuisto A g W VIISKULMA

reliability
Bluetooth 4

sonometerC|as:

value_type
ULLANLINNA
Tentaankatu
Tehtaankatd ¢/
e - 90 rairadly eitsytpolk value Type DISTRIBUTION DATATYPE
Norjan
suurlahiery

EIRA

"®
Jatkasaaren
peruskoulu

Kapteeninpuistikke

MUNKKISAARI

2
Wi g s ARE

] W@
PN

4
)
%
%
%

&

& S,

5 talas ant;
Y Matalasalmenku 3

sound_lv

& Back Office DWH Sched DISCES

= Back Office DA Sched DISCES

PM10_concentration

l# Mabile Application Monitoring

Integer -

DISIT Lab (DINFO UNIFI), (c), 11/01/2020 for Master (Pisa)



NIVERSITA
EGLI STUDI

[IRENZE

® sootro

B

SOFFIANO

sAN GIUETO
<

DINFO | DIS :
e | S C" SNAP/city
AMMA by Elastic Search + Kibana

Traffic Analyzer: AMMA

v

L. GHERARDO! Settignar
N PONTE A
MENSOLA

E o ..
ke ¥

P
FACET FIELDS P TRAFFIC (KB) BY COMMUNICATION MODE P TRAFFIC (KB) BY PID_LOCAL P TRAFFIC (KB) BY MOTIVATION

25 ;i I‘\x
oX
N N, N

Micro Applications P TRAFFIC (COUNTS) BY COMMUNICATION P TRAFFIC (COUNTS) BY PID_LOCAL P TRAFFIC (COUNTS) BY MOTIVATION

v @ Firdhize ®
L4 (]
L J

motivation

sexraorco PN

- Gate !

Select \ A
Loader ~ )
" — field value Count \ \ AN ‘
com_mode RX 66,905 (17.44%) §\

ip_local 192.168.0.40 2,767 (4.14%) ¥ '

ash 2, .

onitoring select '. "'

er Monitoring B¢
iman®

toring
ng
ng
hed DISCES

MA

=d DISCES

DISIT Lab (DINFO UNIFI), (c), 11/01/2020 for Master (Pisa)



UNIVERSITA
DEGLI STUDI [BR'ITIQNTEDIO DIS|T
FIRENZE | S cone | SENEREL e

External Services

Twitter Vigilance:
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From mobile app:

Resolving GPS location: GPS, cells,
wifi-network, ... mixt

Noisy, different kind of devices, ...
Smart algorithm on devices for location
acquisition
Anonymized data, terms of use on mobile
Filtering:
— GPS Accuracy, kind of measure (GPS, mixt)
— Jump in time, space, velocity
— General noise (diff. devices)
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— Knowledge of precision map

Clustering:
— time, space, user kind, etc.

X area, x user type
Velocity,, Direction
Time, acceleration
Vehicle kind ??

Record and Replay, ...
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* The users are profiled to learn habits:
— Personal POI, paths, Mobility habits

* Information and engagements sent to the users

are programmed according to the context and
user behavior to:
— Stimulate virtuous habits
— More sustainable habits " e
— More healthy habits, etc.
— Get feedbacks

survey about turist came back home
. . - x Timeout: 2016-10-18 18:01:04
— Provide bonus and prices, ..... e
- Distanza @351 m Vota Suggerimenta (01020030405
— Send alerts, .... o

Snap4City (C), January 2020

137



UNIVERSITA
DEGLI STUDI

FIRENZE

© Assistant

Closer Latest Expiring

HELP US m

Can You Contribute With A Review Of "RASPINI RAR|
NANTES FLORENTIA" ?

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

e oo

| ALERT

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

=1

0.4 m 1139

© Assistant ®

Closer ' Latest Expiring

EVENT today m

[F™ 'Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTO STEFANO AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: & 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service [}

Personalize Your Point-Of-Interest
Expiry: 2017-02-20 19:35:39

Can confirm that you LIVE around VIA TRIPOLI?

-] o

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

© Assistant 4 Results
K-Market Jitkasaari
-» Ticket sale
®@1521m Q47 m

Closer  Latest

Help for a better sel

Early

Have You Been Here? Lastentalo
- Pre-primary education

Expiry: 2017-02-23 16:00:00 | ®1520m @ 71 m

o, —
= (I}
1. * Have you been at Giardino di piazzale T
Donatello?
Yes | No

2. How Much Did You Like?

123 4|5

“ Cancel

User
context

¢“SNAP/crry

(P T

E::EEE%E

KRB R
B 'Pﬁé’mg

- » f = r r - ™
AENTIEN
" — e 8 2 8 e o »
A
Rule name Type #sent #viewed #uiel
Ll #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 (09
- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours)

4 min| @ Engagemen... |4 min

2078

Engagement Sent

4 min| @0 Engagemen... (4 min

446

Engagement Created

4 min| @ Engagemen... [4 min

24652
18489
11326 Precedente
6163 Attuale
11:00
@ Engagment Created (from Stats) ...
T06
33 Precedente
1765 Aftuzle
2100
0 Engagement Viewed (4 hours)
18
135

2 Precedente 1 7
45 Attuale

2100 Engagement Viewed

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

|zement Sent (daily) 13 min
Precedente
Attuale
Oct 08:00 1600 24 Oct
fzement Viewed (daily) 25 min
Precedente
Attuale
= 06:00 2:0 18:00 24.0ct
ra-prers = P
=gy Ty oTT 1

Alert (in english) if the user parked in a res

Alert (in spanish) if the user parked in a rej

Alert (in italian) if the user parked in a resig

Ask (in german) a contribution for a nearby

Snap4City (C), January 2020
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S" sSMMAad r'l' In palio per te

Carnet multicorsa Cap e

S I I M (@) b I "'y!l voucher per:

Scarica =

Sii smart.
Sli-Mobility!

Scarica, viaggiq, vinci!

Dal 15 aprile al 1

(N J
trasporto pubblicd
Scarica |'app “To{
guadagna punti vi o

autobus e vinci tarl

Per maggiori infor]
il sito info.si-mobil I I M I o t I
obility!

Scarica, viaggia, vinci!

In palio per te

Carnet multicorsa Cpt e
voucher per:

FARMACIE
COMUNALI

PISA

Ci Prendiamo cura del tuo benessere

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica |'app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi!
Per maggiori informazioni visita

il sito info.sii-mobility@or

By (7 0 Dal 15 aprile al 15 luglio scegliere il
i v | DiNFo | DISIT ‘l .~' trasporto pubblico ti premial

Sl | FiRenzE | HEHL | @RALT & Scarica |'app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
. ® : Per maggiori informazioni visita il

®111 er gliing On j USCaIn sito info.sii-mobility.org
ler _I.susmqu,a N 0 or F;%NZE DINFO | DISIT,,
Mobility 0% &

GRUPPO FERROVIE DELLO STATO IT)
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el | F1]
Km/4[CITY
+ik4]

«'P‘g’m_

E‘M

univerar | DINEO (DISIT ;
FIRENZE | Noecngma °* | Axpiieaner’ "= SN Ap4CITY
Engagement Manager

Central #®  Menu

 Definition of Rules for |[.. S
campaigns ; = - i

@) alert AirHumidityA

* Monitoring and SP——

@)  alert AirHumidityAverage2HourHelsinki

° i > alert_AirHumidityAverage2HourAntwerp.template - Guided Rule Templates
follow-up for each City |

®)  atert AirqualityQAveragezHourtietsik R Model Qverview Source Data Data Objects

jourAntwerp Guided Rule Template:

Spaces disit snap4dity ¥ master v alert_AirHumidityAverage2HourAntwerp

EXTENDS - None - v
WHEN

. = alert AirQualityNO2Average2HourHelsinki ided Rule Template: There is an USER with:
eg I I I e n e O r u S e r language equal to ¥ [$language = a

organization | equal o v

subscriptions| contains T

kind and interest | - e s -

There is a SENSOR. [s] with:
£ mapname| equal to ¥ | AirHumidityAverage2HourAntwerp =1
13 value greater than Y733 = =]
users THEN
you Insert ENGAGEMENT:
T type SUBSCRIFTION ¥ & a

rulename AirHumidityAverage2HourAntwer @@

1 elapse 120 @ =]
curers -
Freve
message | $messags @ =]
. title stide @ o
#tracking acquired subtide | $subtitle @ =]
(show
options...)
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", — - r‘l r—‘ i
Y A= N &= y - =1 ' o= 1oy =1 a =1 a )
ValiUatiON OF UsSerl eNnZazZeimnent
- - ' =) Rapui=) I '
user firenze
#Msg sz A
i
4329 1
10000 A f
| Y
|6 Pl e L~ VL, f

9000 N CAe e, A
| Months | Msg Sent | Msz Viewed | Msg Executed us A : -
1-January 3888 380 8000 ogApr 16 = 30. 7. May T4 1 -4 4. Jur 1. Jun 1= 25 2. 3ul 2l w .

=g Apr Apr Mey May Mey Jun Jun
2-February 4319 489 22 7000 _
n users pisa
3-March 4739 450 25 6000 2 \ '_\, A4 A
| ..-\ il | |

4-April 6567 918 67 5000 - Bad A A ""‘ BAL U\/'.I

B Msg Sent - L i Y . a4
5-May 7594 972 61 4000 iy ) [ | A,

W Msg Viewed A T b
6-June 6437 695 55 g ew -

3000 .M E t d aE\.I«Dr = it a0 T.Mey 14. Fil 2B & Jun  T.Jun 18 = 2. 3l 9.Jul e .
7'Ju|y 9432 697 69 Sg XECLES Apr Apr Apr May May May Jun Jun :
8-August 6988 429 73 2000 n usess prato
9-September 5885 345 49 1000 II n,.-ﬁn\ i ‘”ﬁl A )

Total 55849 5375 433 o ML hi HEREN ) N = VPYEN .
. | A A "
Q N @ & & A | | i
\) k\)’b\ ’bb VQ @’b 0(\ 002? éoe . II, \f \ | \ J'_'\-'P\J I'._‘
S N I oy \
N & CANR a = )
N r\/ %Q/ 9. Apr 16 = 30. 7. May 14 i N -4 & Jurn 11 Jun 1= 25 2. 3ul 2l w .
%Msg o aoc Ao Ao Moy by ey aun un
16 active users
14 3733
12
10 T=T4
8
6 H %Viewed
4 ms
> I W %Executed e e
0 - T " S A, M ey ety P
N & g ) R
rz,&’b ‘00 @é b"vg @ S > A> v"% zéo “ . . . . . ,
'»\ < Q oy & Q,Q& =T i Jem 12 Feb g Fer 18 apr 18 kay 1B Jur 18 Jul e
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univisita | DINFO | DISIT , e
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | BSfiSkumaone | FEENGSSEs 1e CITY ==
&
s /
|
@[ conti
entient and
A WHAT IS DATA SCIENCE :
- active processes
§ Simulations and S?;n,A,NT'C Bic Data
= s H = a8 °
= || Understanding Optimization STt g , .
< Patterns Systems & ;-".::‘ , * Semantic Computing
REDICTTUE T s * Machine Learning
e e * Geo Spatial Reasoning
3 "[.' iy Understanding

Identifying Factors

L

DIAGNOSTICS || |

Social Context
and Meaning

* Sentiment Analysis

What If Analysis

and Causes

= — '  Text Analysis
Pl = Farecasting anid < B  Simulations

| casse Probabilities - . .
DESCRIPTIVE Text analytics * Visual Analytics

Multivaniate Network analytics . .
! Statistics Geospatial analytics b MICI’OSQl’VlceS
1~ 3 Social media analytics . labili
- ili
S| LBAAUALITY "“",«s'as .- 8 ’. Sentiment analysis Scalability .
S| Joiioicoi[ AL——— * Engagement Analysis
g | 1 Descriptive . .
=] : Statistics Business Business .
e Intelligence Acumen
#” Transactional — Strategic >
L\ v J \ J \ J
Programmer AN Y J Statistian \ Y J Programmer
v Business Analyst Business Analyst )
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

DATA ANALYTICS

Traffic flow reconstruction from sensors and other sources: parking predictions: wi-fi people flow prediction and
reconstruction
What-if analysis, dynamic routing, origin destination matrices production from a large range of sources
Analysis of the demand vs offer of mobility according to public transportation and multiple data sources
Resilience and risk analysis
Early warning computation
Accidents heatmaps
Traffic flow predictions
NOX pollution prediction on the basis of traffic flow, 48 hours see
Pollution prediction at 48 hours, every hour
User engagement for sustainable mobility
User’s behaviour analysis, data reconstruction and calibration
Tracking fleets, people, devicesOBD2 support
People flow analysis from PAX Counters
Social media analysis on specific channel, specific keywords: see Twitter Vigilance, for NLP and Sentiment Analysis, SA
Data quality assessment, prediction, anomaly detection
Maintenance prediction and costs predictions
ReTweet proneness, retweet-ability of tweets
Audience prediction to TV channels and physical events
Snap4City (C), January 2020 144
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Disappearing Data Analytics é SNAPicity

Antwerp Helsinki Where
v
S -
£ g = = QULE o
* s & = = *
> o = =
— ) s} fd S D
2 = = <5 = o -
— R [«B) [ = s — D
] < =] o = () o
= - = = o© = %) s = =
2 [=5) [ = = = D @ 2 p— =
R = [ O (=) = = © = (521
— = = e _ v = = = =2 S (e} s
I 5 = Sl & = = = = = = a = e
I = = = gl 2 2 = = = 3 @ =2 < s TH \%} S
5 £ g g§ £l 8 8 2 g 8 28 &gl 2 5 = = UM =
= 5 L = g3gl=E =5 = =E =2 = 3 = (=] = S 2 <
Discovery near to me X X X X X X X X X X X X X X X POI, OSM
Discovery along a path X X X X X X X X X X X X POI, OSM
Discovery in an area, shape X X X X > X X X X X X X x X X POI, OSM
browsing Public Transport X X X X x X X X X X X X x X X OSM, GTFS
Full Text search X X X X X X X X X X X X X X POI, OSM
Routing: pedestrian X x X X X X X x X X OSM
Routing: pedestrian quite X x X X X X X x X X OSM
Routing: private vehicles X x X X X X X D X x X OSM
Routing: Multimodal Public Transport X X X X X X X X OSM, GTFS
heatmaps: weather (Temp, Humidity) X X X X X X X X X X X X X Sensors data, OSM
heatmaps: environmental variables, PM10,
PM2.5 NO2, EAQI X X X X X X X X X X X X X Sensors data, OSM
heatmaps: environmental variables, Noise X X X X X X X X Sensors data, OSM
heatmaps: safe on bike (Antwerp) X X X X X X Spec. Portal
heatmaps: Enfuser prediction, PM10, PM2.5,
AQl X X X X X X X X Enfuser data
heatmaps piking values any place D X X X X X X X X Computed Heatmps
heatmaps: GRAL prediction, PM10 X X X X X X X X OSM, Traffic, Weather
Comparsison: Enfuser, Gral, Real Time X X X Enfuser, Sensors, GRAL
Sensors Data Time Trends, & drill down X X X X X X X X X X Sensors data, OSM
Weather Forecast X X X X X X X X X X X X X Forecast Service
Origin Destination Matrices X X X X X X X X X X Snapd4cCity Mobile App
Typical trajectories X X X X X X X X X X X X Snapd4cCity Mobile App
Hot Area in the city X X X X X X X X X X X X X X X X Snapd4City Mobile App
Hot Places in Smart Zone X X X X X X X X Snapd4City PAXcounters
Services Suggestions on mobiles X X X X X X Snapd4cCity Mobile App
Alerts on critical cases: several variables X X X X X X X X X Sensors data, OsSsM
The most used services X X X X X X X X X Snapd4cCity Mobile App
Twitter Trends Daily X X X X X X X X X X D Twitter Vigilance
The auditing of user and living lab X X X X Snapd4cCity Portal
Self assessment X X X X X X X X X X X X X X Snapd4City Portal
B pl P T . «d R - R o T 2 U A P T | Y4 7 N7 N7 7 N7 N7 A Y4 B IS /A N 5 o2 8 o B o~ am g
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Data Analytics: Predictions
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* Aiming at improving

— quality of service, distributing workload

— early warning

* Predictions: Short (15 min, 30 Min) and

mid Term (1 week)

* Data Analytics: ML, NLP/SA, Clust.,

— Traffic Flows = multi-flow reconstruction

— Parking Status = free slots
— Environmental Alarms

¢“SNAP/ciry

0 Utenti attivi (giorno)
44 Precedente
Attual
Predicting City Users on Areas |

I
" — Train SARIMA ! ! ‘ ‘
§ g | e .
g § -~ — ngt SARIMAX i \
© & ‘
80 | /»\ p JL\/ \\ I\
a A / \/J \ im
S g | LAY YW /
1 H T T T T T T T T T
PredICtIng at EXPOZO]'S 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: Comp
Tables 2 and 3| irenze Channel DISIT Evento 1 agosto Firenze

‘ “‘ //‘ ﬁ

Early Warning Water Bomb AVRLITNA

— Air Quality parameters and indexes

— People Flows (Wi-Fi, Twitter)
— crowd , #number of people

Estate 2015 AV

Early Warning Hot in Tuscany

Snap4City (C), January 2
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.
f f /- - / - 4 ) A

. i J J e r B f ) o r
r T P . r

Careggi car park
Model BRNN model results
features R-squared | RMSE | MASE
Baseline 0.974 24 1.87 C Voo
Baseline + Weather 0.975 24 1.75 '+ Parchaggl x

A Parcheggio B
N Stazione
Firenze
S.M.N.

: . its vicini © Piu vicini Q Posti liberi
Baseline + Traffic sensors 0.975 24 2.04 d : rostibe
. . Parcheggio Stazione Firenze S.M.N. 5 Q;m:; ;:a: o
Baseline + Weather + Traffic & 2 Pusheggio s oy

0.975 24 1.87

Sensors

Active On MObiIe Apps as: Andamento Giornaliero
— «Firenze dove cosa»

( 200 )
— «Toscana dove cosa» Precision: 97,5%
{/SI' MObIIIty/} 7 00 02 04 06 08 10 12 14 16 18 20 22
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¢ SNAPciTy

Usear Benaviour Analysis
via Wi-Fi, OD Vlatrices, Trajectories
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Monitoring movements by traffic
flow sensors

=

(/SM-Mabll ty

=

///

VLT
ITY L

— Spires and virtual spires

0-2

Monitoring movements from | -

6-8

Mobile Cells o
— Unsuitable for precise tracking
and OD production -

Heer

Monitoring movements from Wi-Fi

Monitoring movements and much
more from mobile Apps
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Automated Classification of Users’ Transportation Modality
in Real Conditions

Variables taken into account: Dataset:

*  Day/Time Baseline and GPS:

. Accelerometer e 30K observations

* 25variables

* 38 different users

* 30 different kinds of devices

* 4 classes (Stationary, Walking,
Private Transport, Public Transport)

*  Proximity
. Temporal window

Four combinations of the different categories of data: : Note that, each user have used the mean of
transport of his/her own preference.

When the mode of transport is changed,
the user was asked to notify the change to
the App for creating the learning set and for
validation.

Baseline features and distance feature

Baseline, distance feature and accelerometer features
Baseline, distance feature and temporal window features
Baseline, distance, accelerometer, temporal features together

= S
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Traffic Flow Monitoring - Firenze - Cloned

Firenze IN Traffic Flow (number of vehicles)
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Firenze OUT Traffic Flow (number of vehicles)
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Daily Inputs (monthly) (last value is incremental)
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Daily Outputs (monthly) (last value is incremental)
Monday, Jun 17, 00:00
Current: 196294
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Qualita Trasporto Pubblico - Cloned

Firenze - 6 linee

Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 13 (in Sec) (5 ]

Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 17 (in Sec.)

Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 23 (in Sec.)

Andamento settimanale - Linea 13 Andamento settimanale - Linea 17

16, Jun 17.Jun 18.Jun 19 Jun 20.Jun 21 Jun 17.Jun 18.Jun 19 Jun 20.Jun

Andamento settimanale - Linea 31 Andamento settimanale - Linea 36

16.Jun 17.Jun 18.Jun 18 Jun . 21 Jun

17.Jun 18. Jun 19.Jun

Sat 22 Jun 07:45:48

Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 31 (in Sec))

Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 36 (in Sec.)

Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 6 (in Sec))

Andamento settimanale - Linea 23

16, Jun 17.Jun 18.Jun 19.Jun 20.Jun

Andamento settimanale - Linea 6

16, Jun 17.Jun 18.Jun 19.Jun 20.Jun
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* Origin Destination Matrix

— Specific Sensors, vehicle Kits, mobile App,

Wi-Fi Access Points, etc.
— Data from Taxi in San Francisco

* Assess people and traffic flows to

— Improve services

— predict critical conditions on Crit. Infra.
— take real time decisions and sending

messages in push to population
— Increase city resilience
— optimize traffic flow
— take decision of routing
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What the Analysis tool produces
* |dentification of critical Bus Stops over time _Area and Bus stops considered for the Validation

e |dentification of critical courses of bus lines,
over day and week

 Effects of changing the position of Bus e
Stops, courses and line schedules, bus size, Nolee T

etc.
» Effects of changing the contextual

Ch N M
%\ L iy

1%
e

; vﬁ, 3 W ‘E:Z:nw"" N Ry
Parameters Value

conditions:
05:00 — 13: 59
— The opening of shopping centers, cinemas, 14:00 — 23:59
schools, etc.. 60 (min)

Morning outbound trips

— Size of the buses — 42393
(Outmn)
— Etc. Afternoon outbound trips
— 52798
(Outgre)
‘ Mobility 4.0 for Smart City Radlus:j (r)hof circle c(s,7) 250 (m)
(MOSAIC) around each stop s
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Routing and Multimodal Routing
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| Public transport | Municipalities | Text Search | Address Search | Events '-"'ff’i,.

— Pedonal, Vehicles TS e

| |- Select an Agency - v : < o
. . Select a fne: ke T J Q ® VIAGIANDOMENICO ROM % iy
— Public Multimodal B s @ ) . <
| ~Select 5 Route - ¥ . = Q ® VIADELLATORREDELG/ % ffj
M ° | Select a bus stop:
— Multi Point for RN :
Delivering e 3 A= Ll

Actual Selection

{ s
|| coord: 43.7600,11.2420 ]

° ° M Address: VIA SENESE, 1, FIRENZE
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b I O C ke d ’ etc . Di_Ff':‘]tl'r\j\' VIA SAN GALLO, 203, FIRENZE

|| To:VIA SENESE, 1, FIRENZE | /}’?QZI
|| Route via: | public_transport ¥
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Test it on our: | R sl 5
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@ Firenze
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- Length: 8637m arrival time:18:57:46 (00:36:40) -

— Mobile Apps =

1. nd 121m (18:21:05) VIA GIANDOMENICO ROMAGNOSI, 8 FIRENZE

2. Piazza della Liberta 137m (18:22:36)

[ ] [ ] [ ] 1
— MicroApplication || 3 uecommmenemieaizy

Dashboard

ServiceMap service on@
Tuscany in Snap4City

5 Ej 13 : Leonardo Da Vinci - |l David 5388m (18:30:00)
6. (=1 13 : Il David - Petrarca 3772m (18:48:00)

| 7. \liale Francesco Petrarca 74m (18:56:00)

{ &. Piazzale di Porta Romana 42m (18:56:56)

9. Viale Niccolo Machiavelli 7Tm (18:57:26)

10. nd 19m (18:57:31)

v 1 anath: T24%m arrival tima-40-02-20 IAN-A2-4 A)

b= e
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Due Strade

Distanza: 10637m \/
Durata:00:57:41
Arrivo Previsto: 23:11:09

§ 777m

20 : Romito Richa - Beslan T1 Fortezza
= 3 Fermate
22:28:00 - 22:33:.00

13 : Beslan T1 Fortezza - Il David
@ 18 Fermate
22:34:00 - 22:53:00

13 1l David - Erta Canina

M1 Cormain
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Mobility and Environment What-IF Analysis [ L

This dashboad contains data derived from actual sensors and predictive values under validation
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Data Analytics: Heatmaps
‘@

<
BusStop | »,, \ * ~
¢ + 5 T LAeqAverage2HourHelsinki -
Ticket sale ! } \\\\\.\ Heatmap Controls: 24H
Traffic Sensor L 1 b Kalasatam: Max Opacity: ¢ > 025
b <P 2019-05-05 13:00:00
Weath 14 Ko T00! o = |

LAquerag e2HourHelsinki

Over the Gaussian Heatmaps

Air Temp heatmap

) 2B 2 R b SR b 2 2

° Humidity Heatma| P
Calibrated heatmaps on the
p Noise se!
Noise Heatma P
PM10 heatma =} Il
| PM25 Heatma p

basis of Interpolated data o Bl g
for: — g

A Enfuser pred. AQI 50 3ip.p:

-----
A Enfuser pred. PM10 .,-...-

A Enfuser pred. PM25

— From 200x200 to 4x4 mt e

‘A Gral pred. PMIO (6m) ﬂl

— PM10, PM2.5, SO2, NO2, Noise, NO, O3, Enfuser, GRAL,....
— Any programmed Color map i,

TRAFAIR

et

— Animations over H24

12.0 ug/m3 17:5 ug/m3

Helsinki PM2_5 Helsinki AQI
3.2 ug/m3 1.0

— Picking values in any place, values on their position. A =as
— On Web and Mobile App |
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Data Analytics: Enfuser predlctlons
* Enfuser predictions: AQl, |
PM10, PM2.5

— Data gathering, data processing
for Piking
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— Delta Estimation Predictions vs
Actual: on 12 points/sensors via
R-Studio and IOT App - ——— [

26" ' 02

2.8

— API for accessing data of | _— | 0 B
Heatmaps in real time a — o S
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Data Analytics: AQl estimations

* Legenda of Environmental data:
— https://www.snap4city.org/drupal/node/435

* AQI estimation via Rstudio and IOT App:
— EAQJ, European Air Quality Index
— Enfuser AQI for Delta,
— CAQI
— Their corresponding Heatmaps

Snap4City (C), January 2020

¢“SNAP/ciry :

Y. Alr Quality Sensors
M Noise sensors
Y Noise Heatmap
A PMIO heatmap
'A PM25 Heatmap
A NO2 heatmap

A Enfuser pred. AQ!
A Enfuser pred. PMI0
A Enfuser pred. PM25

b - --

A Cral pred. PM10

A Gral pred. PMIO (6m)
T —
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Environmental Data Predlctlons' GRAL

T | ey RS R L

* GRAL predictions: PM10, NOX, .... I 39 GG gl
— Comparison wrt real time values in Wi A O P

actual value of Sensors
— Graz Lagrangian Model.

e GRAL model takes into account:

pollution sources (for example the
vehicles, their distribution on the
streets, the about of pollution they
produce according to their distribution
over time and space, etc.),

— structure of the city (streets and shape
3D of the buildings),

— weather forecast (wind intensity and
direction), etc.

* GRAL can be applied on NOX, PM10,

PM2.5, ... or any other particles TRAFAIR
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* European Air Quality Directive

* Predicting critical days

— PM10 with an accuracy of more
than 90% and precision of 85%;

— PM?2.5 with an accuracy of 90%
and precision greater than the
95%.

e Simulating Long terms values
— For long terms predictions

¢“SNAP/crry

n

B 'Pﬁm‘

Air Quality Directive WHOguidelines
Pollutant Averaging period Objective and Iega_l nature and Comments Concentration Comments
concentration
99" percentile
PM, . One day 25 pg/m* (%)
{3 days/year)
The target value has become a
PM, . Calendar year Target value, 25 pg/m? limit value since 1 january 2015 10 pg/m?
PM o Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? han 35 d 50 pg/m? (*)
than ays per year. (3 days/year)
PM,, Calendar year Limit value, 40 pg/m? (%) 20 pg/m?
) ) Not to be exceeded on more
0, Maximum daily Targetvalue, 120 pg/m?® than 25 days per year, averaged | 100 pg/m*
8-hour mean g ' He ' He
over three years
Not to be exceeded more than
NO, One hour imi 9 (= P
5 Limitvalue, 200 pg/m?® (¥} 18 times acalendar year 200 pg/m? {*)
NO, Calendar year Limit value, 40 pg/m? 40 pg/m?
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= What-IF analysis test

This dashboad contains data derived from actual sensors and predictive values under validation
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Thanks to the European Commission for founding. All slides reporting logo of Snap4City https://www.snap4city.org of d SNAPACITY

Select4Cities H2020 are representing tools and research founded by European Commission for the Select4Cities project.

Select4Cities has received funding from the European Research Council (ERC) under the European Union's Horizon 2020 \I:I

research and innovation Programme (grant agreement n° 688196) 101 “m‘ -
W

Horizon 2020
European Union Funding
for Research & Innovation

TRAFAIR is a CEF project. All slides reporting logo of TRAFAIR project are representing tools and research founded by the EC on

CEF programme http://trafair.eu/ .

- _ _ ' . JRCSl 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

RALMNN Horizon 2020
E European Union Funding
for Research & Innovation

%

,..._-_..‘

= ===
= = =
—

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

B NLYY Horizon 2020
653460). [ :reSO|UEe m Egrrozpoenan Union Funding
Thanks to the MIUR for co-founding and to the University of Florence and companies involved. All slides reporting logo of Sii- -~ = foe Paescth & Irmovition
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Mobility are representing tools and research founded by MIUR for the Sii-Mobility SCN MIUR project.

KmA4City is an open technology and research line of DISIT Lab exploited by a number of projects. Some of the innovative /( 5,,-M ) Q o m
solutions and research issues developed into projects are also compliant and contributing to the Km4City approach and thus are =~ Ss—il' = -

released as open sources and are interoperable, scalable, modular, standard compliant, etc.
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