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KmA4City storia e roadmap

Dati e Modello

Development Tools

App: Web e Mobile

Mobile reasoning and Monitoring
Monitoring via Wi-Fi

Control Room

Twitter Vigilance

Progetti Connessi
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e Set up an ICT based Urban Platform integrated and unified
data management among services, city operators and city
users:

— Control Room, Real Time Monitoring

— Data analytics and business intelligence
* predictions, reasoning, city users behavior analysis, ....
— Reading the city: data, users behavior and needs, ...
* 10T, Open data sensors, private data, static and real time data.
— City Strategies: stimulate virtuous behavior of City Users
* participation, totem, twitter, Apps, etc.
— Transform Data into value

e Putin action smart city innovative solutions and services,
development tools
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Transport systems [~

Mobility, parking KmaCity Smart City Engine I City Operators and DeCISI.O.n Makers
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Km4City Smart City API
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Personal Assistant

Shops, services,
tors

Static, Slow and Real Time data flows

Deve[opment_ T°°'§ Tools for Final Users

Mobile e Web Apps

Social Media
WiFi, network

DISCES -- Distributed and parallel architecture on Cloud
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V| E ShoppingAndService +

parking status: 76 updates X day X sensor 7 B Tourismservice # ’
traffic Sensors: 288 updates X day X sensor :: 3 SN ——
weather: 2 updates X day for 285 areas 4 g g T

i) NEW: Triage status: ...... updates per day, for ..... H 7 (@ wineAndFood +

NEW: Fuel stations: 1 update per day, 1600 stations , =

H
events: about 60 new events X day '

Bastlica di
1|1<.n % 2

s oy A y = 20 el Raggio ricerca | 100 metri

- Nascondi Menu| * Wi-Fi: > 350.000 measures X day |

|

| | [ B« mobiles: > 50.000 measures X da Qo =)

Giovedi Venerdi Sabato ft
€ g more than 35.000 distinct users X day -Risultati della ricerca 1
m@ From 600-000 to 4.5 M TweetS X day pin di 4(-1(](] risultati, attivato dustering |
poco nuvoloso  poco nuvoloso velato ﬂ Services 16858
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« sii-Mobility

* Presentiin Toscana
— Grafo Strade = OSM, segnaletica
— POI: 500 categorie, 200 macro-categorie

— TPL: operatori + FFSS + tranvia + ferri, percorsi, paline ed orari

 afat, ctt, cap, tiemme, amvbus, tft, vaibus, blubus, etruria mobilita, siena mobilita, cpt,
trenitalia, gest, toremar.

— METEOQ, previsioni, Sensori traffico, parcheggi, benzina, Triage ospedali, etc...
Vedi slide precedente

e |n arrivo ------ vedi anche slide successiva
— ambiente, terremoti, rischio idrogeologico, PMV, etc..
— uff. postali, colonnine, livelli acqua, etc.
— Panchine, cassonetti, light, irrigatori, etc..
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Restricted Traffic Zone Gates

— Passages, payment, alerts, Wi-Fi
control, RFI control, etc.

Road Direction manager:

— panel, red-light, etc.
— Status and action
Environmental Sensors:

— Air quality, pollution, rain,
allergens, snow, ...

— humidity, temperature, ...
— water level in rivers
— Status of underpass and bridges
— Seismic sensors

Public Light Pillars
— Traffic flows, people flow,

— Wi-Fi, Tv-Camera, BT servers,
on/off, percentage of light, ..

Waste Manager
— Level, kind, status, on/off

* Recharge station,
column

— Free slots,
consumption, next
time slot, ...

* Risk maps data

— Value of the
buildings,

— hydrogeological risk
map,

— earthquake risk
map, ...

— people distribution
and location

— Position of recover
places,

 Traffic Zone Gates

— Passages, alerts,
— Wi-Fi control,

— RFID control,

— etc.
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2 TL « sii-Mobility

/ r r r r / a 4 / ‘ r - f r i v =
/ J J ) - / | < 3 J c
* Grafo stade regionale, geometria * Navigazione su APP:
* Ciclabili, geometria — Routing di vario tipo

— Connected drive: semafori, eventi, Mobile App
* Kit Veicolare (navigazione e rilievi) per:

— Bike, Car/Bus, Evoluti
* Maggiore connessione con:

* Parcheggi, geometria e stato real time

* TPL+ FFSS + Ferri: geometria
— Orari, real time, ..

* Colonnine diricarica — gestore del traffico di Firenze
— Posizione (stato in progress) * Ordinanze

« Distributori di benzina lTJ\fTé;Trsere

e Stato del triage, pronto soccorso * Frequentazione TPL per fermata

« Monitoraggio Flussi: — (r;]rgltijr?ailr;zdel adattamento in base ad eventi ed
e * Connessione con Tramvia, Ferrovie, ...

* Wifi = Firenze WiFi

* Flussi via App e Altri dati: |
e Modelli predittivi e di early warning — Segnaletica
— Traffico — etc.
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Transport systems
Mobility, parking

Public Services

Govern, events, ...

Sensors, 10T
Cameras, ..

Environment,
Water, energy

Shops, services,
tors

Social Media
WiFi, network

Static, Slow and Real Time data flows

Km4City Smart City Engine I

DISCES -- Distributed and parallel architecture on Cloud

2928 Qo'o%cﬁ%

Dashboards

City Operators and Decision Makers

Smart Decision Support

.‘nc} 1 ’i'l = ’C%a

sy e ‘;a;,,,,»
o x-‘*‘.:-* “é '.,3" .J1

u*

- o

eu&,‘l
.

Smartenlng Tools

Recommender

il
HII”!”H!!I

|
IH.‘IIIII|IHII|

Km4City Smart City API

A SR oo (asi. [Sse

Personal Assistant

Analyzers of City User Behawor

Development Tools

Mobile e Web Apps

(s .~
Http:/ /www.km4citv.org

KmA4City Overview for city, December 2016

Tools for Final Users
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g s;:Mobfﬁ;;}

Smart City API: e z
— Varie tlpololflgle di :API ) | fﬁ“ e ;3:
Generatore “ServiceMap”, ey NN N D

http://servicemap.kmdcity.org [ | -

— Chiamate per App - ' i ﬁf*m *“f ji l;_H

— Embedding in pagine web | ﬁflm_ gw _—_
Caricare nuovi dati: manuale e automatico zﬂfijiﬁtuj‘ji
_ PO, 10T, etc. XELe & T
— Caricamento di Shape e percorsi

e Dashboard builder

— Produzione di dashboard per control room

— Embedding di viste specifiche da altri analytics: wifi,
3D, flow, recommend, engager, etc.

KmA4City Overview for city, December 2016
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Home Page: http://www.km4city.org

Smart City APl doc: http://www.disit.org/6596

— http://www.kmd4city.org/km4citydoc.html
— http://www.disit.org/km4city/

Generatore di chiamate = http://Servicemap.kmdcity.org
Training on API, 24 Gennaio 2017: http://www.disit.org/6977

Hackathon 7-8 Aprile 2017: http://www.sii-
mobility.org/index.php/eventi/hackathon-sii-mobility

Le funzioni primarie delle Smart City API, divise in due aree:
— quelle per le App final user. Per esempio «Toscana dove cosa...»
— quelle per operatori: wifi, flussi, control room, etc.

Km4cCity Overview for city, December 2016
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Diversi livelli: Linked Open Data, -
— SPARQL query, Query ID, REST APl *

Search: full Text, near GPS,
along Line, into a polyline
— Multidomain POls

Parking status

TPL data

Recommendation on demand .

Engagement on demand
Weather forecast

Events

Twitter data related to tuned
channels

User Participation: POl rank,
comment, foto

Social Icons

Routing (in progress)
Authentication (social in progress)
Reporting user behavior

Getting profiled menu

Etc...

Km4cCity Overview for city, December 2016
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Windows Store

Distributod Systems and lnternet Technologies Lab !
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http://www.disit.org/6873
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P o s
« sii-Mobility

. °« o °« o . Upload a SHP fil te a WKT
« Dati Statici e Sporadici, caricamento: okl cndn

— Manuale a partire da:

* tabelle in CSV; forme: SHP, WKT .
— Automatico da tutti i formati: -

e SHP, CSV, KLM, XML, JSON, db, xls, txt, triple, etc. =

* Dati dinamici, caricamento automatico: . L
— Programmato con scheduler DISCES e *_ﬂul_l;* h
— Processi in ETL o Java o C o Python g R B B
— Tipicamente: Ingestion (ETL), quality K _‘Hli aes
improvement (ETL), mapping (KARMA) 5 = s -

* Procedure «open source» accessibili come esempi e
come sistema di sviluppo si veda tutorial del Luglio
2016: http://www.disit.org/6690

Km4cCity Overview for city, December 2016



Transport systems
Mobility, parking

Public Services
Govern, events, ...

Sensors, 10T
Cameras, ..

Environment,
Water, energ

Shops, services,
operators

1 =4

Social Media
iFi, network

.

harvesting

Static Data

Hbase Store

Data

Real Time
Data
Ingestion

Mapping
To triple

Other
SPARQL
End points

Km4City
Ontology

RDF
Store + "
bo indexes:
=
= SPARQL
o] End point r
=

Y

RDF Store, Validation,
Reconciliation, Enrichment

DIM: Data IngLestion Manager

‘ Data Analytics,
SuEEestionsl....

Big Data-firagessing rid OOOOOQ\Q%

DISCES: Distributed SCE Scheduler

Mobile App, Totem,
Web APP

=
©
o
i
o
<
>
5=
(®]
o
©
£
(7]

Service Map l

Linked Open Graph l

SPARQL RDF Store Interface l

Smart City Developer
Environment: ETL, Java, Big data

KmA4City Smart City Ecosystem, November 2016

30



Py Ny -
Jasnnoarc

Modifica Widget

-

Uliaer

© BarContent - 2x4
1141530

85.8%

0 ix2

100

[Emn) @5x2

100 100

(s55ec) Oo6x2

Precedruts
+ Amale

V10087

0 Tl % O
Precedenss
0 (Tes) @513 (s
CPU Load RAM Doaily jobs CPU Load RAM Daily jobs
sz 2m2
LT TAY Y

) O

0 4x2

31



Horizon 2020

-
p

—~ . ® o N , % = : i
N ffJ:Jfr rJr\ r':_l "*IJ(JD'(‘_JF(‘ : = European Union Funding
- = 2 IS &l N = - REPLICATE for Research & Innovation
M_%I”‘t thmMMu e
i Do O @ i Ctenti FIWIFLQ) T
0 o oparany ton @ mimrmanion: enpenisil i) O Baran gy (3o 0 AGENa a1 MrVID Bingot fwes » mobile] = ) == I\ B > v
R o o — — TN, R X e el | 1948 = A S i
g e G0A%RT T = (N ey | | . | o :
= n:"‘m":“":’::mm.’fm T ﬂmm. . = s Eve. O smel Eventl FIWIFLQ) ]
.554A ) 887 4ses ey E 2822 = S
i Musi beme posmon ATAF bus .u:::nll i vm | ) Pravinions meseo: FIRENZE T _-,-_ sl . =
o T}‘; g T T o Thaten ..:. — barny i APLO T AP FIWIFLQ
SO 0 =l | 222 =2 /|
.00®° ‘ R y Orarsheggi. 3w ﬂ;:-:::mm. Huec @ Quary Servicemap . = :: P -
8, | . o 10 ceamneeane
(0 o Sl
oy “‘w.m“ e =
@ - w‘ -.:I-:_.u”w‘ :‘::— ----- ;: l‘-wl‘lll'l“'ll'llmlo

Euwitbery refmil TEEESE S

ot - Heatrmap and Trajectories Clusiers (User Profiie: Al

O Fovebile e (4 sae o_ ¥ OCnergyfre... (ime]

% n i
0 »
ety some  — Twwels eore pos Toeets oot meg Betworets snte — Refwerti stae pos. — Betwerts wore ey FoMTsaee  — ToRT woorepos |

KmA4City Overview for city, December 2016 32

e




>ervizi agli Utenti

irenze

() Tweet per Firenze @

rrenos [

€

{) Eventi a Firenze

RN L IVLAAIE Iy § Il b Wl b § Il il ~ I
RE DELL'ARCHEOLOGIA IN TOSCANA
B2 2016-05-26 to 2017-01-30

9 PIAZZA DELLA SANTISSIMA ANNUNZIATA

{) Twitter quotes

IDA MINIMA. PICCOLE SCULTURE
NELLE COLLEZIONI MEDICEE: ...
B2 2016-06-21 to 2017-01-08

9 PIAZZA DEI PITTI 1

Tue 13 Dec @ 17:01:29

0 Qs

N - I

RISCHIO IDRAULICO

RISCHIO TEMPORALI

- quotes —

@AGFFIORENTIHA

(@MUSEONOVECENTO

@UNI_FIRENZE

(@COMUNEFI

(@NAZIONE_FIRENZE

AEIRENZESIIWER

ULTURA E CULTO A POGGIO COLLA: UN
O ETRUSCO NEL MUGELLO
B2 2016-08-27 to 2016-12-31

9 VIA CAMILLO CAVOUR

RISCHIO IDROGEOLOGICO

RISCHIO NEVE

m
€

e

m
€

USUM FRATRIS - MINIATURE NEI MANOSCRITTI

RENZIANI DI SANTA CROCE...
B2 2016-09-05 to 2017-01-07

9 PIAZZA DI SAN LORENZO 9

RISCHIO GHIACCIO

RISCHIO VENTO

it cloudy

= -@ Previous
-+ Current

RISCHIO MAREGGIATE

(59m|| O} Parcheggi

(19s)

Saturday

- Previous
=+ Current

Horizon 2020
European Union Funding
for Research & Innovation

artC|ty Processes I

@] C v ta v v

o WNNL GESES % e v
OrarK Hvee| DPARK o] D PARK et D PARK 4 vec| D PARK o] D PRRR ETTS
parcheggn ) parcheggd ) parcsegaitd ) sarchaggtt | ] parchagted )

v v v v
%%%%%

wee| OVMETED

e DVMETED ee| DV METED < O METED

OuemED

e DMETED

e et Alatcnn_timd Persi_mases, Aayass,_um | Proe_mates_Fiascis sm_ Prved_mtes, Trwads_sm | re mateo impesrasts sl Prsi_mates, Liscca_swd |

v v v v v V
Lmeliumn | menean | minees | meenan | | menecs | s

0 sEnsom wee) O SENSORI e O SENSOR wee! O SENLOR: wee) O SENSORI we) O SENSORI [

v v v v v v
%%%%%%

(OTWITTER ] TWATTRR ) O F1vr i) @ F R i O P

v C I C
| RN e

L] twadt




Twitter Vigilance su Firenze

(sperimentale)

itter Vigilance Dashboard

= 2017-01-01 13:48:43
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#Florence #smartcity
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#liberiamoFirense
= #nctiziefirenze
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firenze -
= #salfie #firenze drurise

#runismo #firenze

#Firenze #opendatafirenze

= duffiri = #viaggi #firenze

#Fpontevecchio

“ @#previsionimetso #Firenze
#zanzaratigre #firenre

Sfandieraitffizi -~ @Giblio_ComuneFi Ebncfirenze Ecomuneli = Scomunefi SUNESCO = @frenzeatal
L digetal - @ - &F it & e b EFirenzeThews
- . - - @L
LiF 4 J
Hide AM
= Firenze
Im 3Im &m YTD y A - 15 an
Dec D Da D C D 4 De De E De Dec 4.D 2 28 30. Dec

e e e e e e e e e e e e e e e e e e e e et s e
i

Retweets score
THRT score neg

Tweets score  — Tweels score pos Tweets score neg Retweets score pos

Retweets score neg THRT score  — THRT score pos

Hide A0

al t t ! Firenze

w
ML 0 ity 0w
- e - 2 v w
& § v v 5 v
20 2 256 W

@COMUNEFI

@

@ | @NAZIONE_FIRENZE
@ @UNI_FIRENZE
®

&

@

(@PROTCIVCOMUNEFI

@NOVEDAFIRENZE

We suggest to use

- Chrome browser
for better

experience

o
@t

vl

FILENZE




www.Km4City.org
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Into and Documenta
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5 lingue: IT, EN, SP, DE, FR

Profili di city users: Cittadino, pendolare,
studente, turista, etc..

Menu profilato per POI
— City user diversi e adattivo
Menu primario personalizzabile
Ricerca testuale
Ricerca per tipo di POI
— vicino a te, vicino ad un punto
Ricerche dirette
— Vicino a me, Eventi in citta’, Aree Verdi
— Mezzi di trasporto, Ciclabili, Parcheggi
= EL
POI
— Preferiti, Social icon
— Ranking/stelline Commenti, immagini

OBV U
City

Public transport

=B

Events

a

Weather

*

Favourites

A

Bus Ticket Car Park
Suggestions
Near You We Recommend

% What do you want to do?

Interes

® &€ P

&)

Assistant

O

Chronology

o

ur
J Search

|

)

4

Navigator

2

Latest Reviews

15
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B Tourism Service
Transfer Service And Renting
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« sii-Mobility

PN e “»
[Iche &/3

 Mobilita’

— Percorsi e fermate, orari

ESERCITAZIONE MUGNONE 2016

Rimuovi

_ parCheggl O . 4 b, W8 I_ . 3 . \ B
— Biglietti ubani BN o <
— Ciclabili S BN Y (oeEEraE . ..

W [y R - ! e<uaxn
.. . = T Vi A — Cappceini
— Predizione parcheggi e R ; J e .
Paveorsi Clelabill 30 <+ Fermate - . 4+ RISCHIO EMPI ALLERTA
: ey —_— el B
* Assistente personale e D — | [ ossseme -
- |nf0 mr.:f;.:.‘,,"‘ | Jooesed-sion K = = :::; 71 Pil vicini | Pii recentilk
— S vl AIUTACI

@ Distsnzs & 317 m | »

- E n gage me nt = - r peree - E “LAVANDERIA®ANNA DI PANTIFER| ROSALIA" T
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— Aiuto B sl B - S@®C...
\_ D_ %rm(m . \_ D_ ﬁ FIRENZE i a & Vots Suggeimente @1 920304 ﬁ FIRENZE
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7 Sii-Mobility

| | . / y
* Navigazione 3D (BETA) e | e
« Pagamento per TPL a tempo SeE ) e ?: & 7 =
* App come strumento di rilevazione = B = ¢
— stato Wifi: rilevazione e misurazioni — - gz == e
della potenza WiFi in citta’ — SR
— Rilevazione iBeacon _

— comportamento utente

* Flussi Persone via APP, GPS:
* OD matrix

* Flussi fuori in Toscana e fuori

Km4cCity Overview for city, December 2016 41



« sii-Mobility

e Ricerca percorso DA-A: : e e T v
— pedonale o s of ks 100 9@
— TPL, pedonale o s s s £ -
— Bike private ST G0 \ ;
— Car Privata, Multimodale | A A N Ea XSl
— Multipoint, per delivering | AN
* Registrazione su APP:
— Mutuata tramite social
— Tramite email
* Metodi di pagamento integrato
— TPL + parcheggi
— Autostrada
— /TL

trail: Firenze Card (dist:0,0000)

Km4cCity Overview for city, December 2016 42



« sii-Mobility

* Suggerimenti on demand:

— Prossimita’ e in relazione al comportamento SR | T I

* Analisi del comportamento utente

— produzione engagement on demand S84~ @
. . . . "B AR NEGEN
— Ricostruzione del comportamento in mobilita’ D S 2 D) e

"*. \ H:H"“’“-«:i >
* Produzione di Engagement on demand y
* Routing;

— Pedestrian, TPL, Bike private
— etc.

Km4cCity Overview for city, December 2016
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Cty & City Operators

Strategy Editor

User influencing, engaging, monitoring &

ollow Up

KmA4City ...

g Arena Eatarma Notts Poggetia
T G
Shwtanaa @151 m

Austtorie Fiog
T Teatro.
temtangs @131 m

ServiceMap, SmartDS

@ohm... @ .

App

KmA4City Overview for city, December 2016

0 Engagement Seat (4 hours)
24852
18489 =
o e 2078
oD ¢ e Engagement Seat
OE Created (from Stats) ... (i) O Engagemen... (irn)
Rule name Type #sent #viewed DI | e e - _
e 446
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0% Suggest (in german) an event currently on i .
: 0o Engagement Created
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.07% Suggest (in english) an event currently on in oF Er— o - =
- commuter | 5 (0.29%) 0 (0%) 0 (0%) e
- student 14 (0.81%) 0 (0%) 0 (0%) . o 17
- tourist 1462 (85%) 25 (35.71%) | 25 (1.71%) | 2100 Eagagement Viewsd
- citizen 113 (6.57%) Inform (15ma)
T — - operator | 0 (0%) You have parked out of your residential parking zone | N
......... . . . . o Atede
PR g—" - disabled | 0 (0%) The Road cleaning is this night
4. O
eg - al 119 (6.92%) The waste in S.Andreas Road is full G
« X wae) " presss
Mot daily_event_es ENGAGEMENT | 6 (0.01%) Engage [
— mm daily_eventfr | ENGAGEMENT | 6 (0.01%) Provide a comment, a score, etc.. { > —
e e 0101059405 oy et | encacement | sass eoee| Stimulate / recommend TR
L e e G Events in the city, services your may be interested, l €=
= parking_es ASSISTANCE | 3 (0%) etc.. Precedeate
T Provide Bonus . -
parking_it ASSISTANCE | 187 (0.23%) S' h k d h t 1 B = 2 -
: in Y r r we can n
Any Mobile shoot_a_photo_de | ENGAGEMENT | 68 (0.08%) C€ you have parked here you we can ge . ° l_JS E=
d Web We suggest you to leave the car out of the city, this
an € bonus can be used to buy a bus ticket  rocdee
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* Detecting city users’ habits about mobility
— Private cars > stimulating Bus Usage & Bikes
— Private cars parking = usage of peripheral parking-lot + bus
— Leave the car and take the bus twice = by using bonus, tickets..
— ..... 2 different solutions for moving...
* Assisting by notifying when one is
— parking out of the residential parking zone

— parking in a zone subjected to cleaning in the next two days W) i |
— entering in the restricted traffic zone o i |
o 16,00 - 20,00
* Suggesting you about e et s

con pass settore

— Events, Civil Protection Alerts, .....
— Closer free parking ...
* Administering questionnaires
— Getting assessment about services, city experience

* Requesting ranking, photo and/or comments

Km4City Overview for city, December 2016
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* Instrumentazione della rete Wi-Fi
— 1500 AP - 345 instrumentati
— Stream da AP al DISIT Lab
— Real time monitoring 2 dashboard

* Data Analitics
— heatmap
— Analisi del comportamento utente
— Clustering del comportamento
— Modelli predittivi
— |Identificazione di condizioni critiche

“Lresoluke

Dty 3T Firenze Wi-Fi ¢
‘A DISIT- Distributed Systems and Internet Technologies Lab

Access Points List

AP Clusters

i

APs Graphs

P

Access Points
Coverage Map

WiFi (Clustered)

©

APs Streaming
Realtime

Fiescies - Sundiny Decssoer 1 205 18-34:3

P

Access Points Clusters
Coverage Map

()

APs Streaming

R

Interactive People Flow
Maps

Km4cCity Overview for city, December 2016
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Real Time Monitoring of Wi-Fi network [re«

Firenze - Friday December 16 2016 20:20:24
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Clustering e Modelli Predittivi
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—

Predizione e identificazione anomaill

—t

(e

Guessing number of users of Wi-Fi Access Points
# of Users 3 # ol Users =

O AP duy e seres G AF Borrcat tiess series (1 AP w et AP Range

Cluster trend and confidenc

AP trend and confidence

Actual AP trend for today

AP prediction for the next time slot in the @ay on the basis of past weeks
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600k

500k

400k

Users

300k

200k

100k

Ok

Distinct APs (last 24 hours)

Distinct Users (last 180 days): 1102098

: 311

Distinct Excursionists (last 180 days, < 24 h): 687025

FESTESESLLELS
AR
FEEEEIFFEF

User Behavior Analysis

- |stinct APs: 343

——>New City Users
VS

/vReturning

= & 7 = = 19 11 ¥z 13

Recency

14 1S 16 1F 18 1% 2O 21 T TR T4 2S 26 TF ZE IS 2O B1 2Z TR 34 35S 26 27 IS IS 40 41 4F 4% 44 45 46 47 48 4% S50 S1 ST ST S4 5S
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Distribut

250000

200000

150000 -

100000 -

50000 -

Of
0123 456 7 8 910111213141516171819 20212223

4 means: permanence for more than 3 hours and less than 4 hours
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www.Km4City.org

GET IT ON

; ' V\ Google play | Km,City
B?CI;YIE??JJEA[ DINFO DISIT nr: # Download on the - -.- FD%?E&TP_‘ATIILI&I%_Eﬁ;_;ﬂﬁ

FIRENZE | | DIPARTIMENTO DI DISTRIBUTED SYSTEMS . [:IE .. ' App Store

DELL'INFORMAZIONE TECHNOLOGIES LAB

mll Download from
MM windows Phone Store

Info and Docs

T

HARNAY
[l

£ 2 = o . 3 %, 3 ‘ 3 n e 1 * L3 X Chid 1 : - L . | —
Monitoring City Users by| Monitoring City Users | Monitoring Real Time Monitoring Parking Getti isi

v s tori ffi etting moods and | Smart Decision Support

Wi-Fi(*) O Behaviour via Mobile | Data on 30: traffic and Moni ing Tfa ics B & 2] System, SmartDs () ©

lEIRe ? Areas Status in Florence lerts via Tudth
Real Time Control Room Dashboard @ App (*) O parking (*) O Sensors in Tuscany alerts via Twitter

Early Warning and

Region (*) O Sentimentsnalysis )l  prediction Toolz @

" / ol
City Risk & Vulnerability - = [ cm (AL NS, e R e i
- Assessing and Analysing|  Origin Destination City Users Recency and City Users Origin Heatmaps and - Social Media Twit : :
i i Wi-Fi Coverage (*) @ | Matrix by Wi-Fi data (*)|Frequency by Wi-Fi data| Destination Matrix via |Trajectories of City Usersf.—_____». o's 03:3“3:(;3(’;! };er Torwet Da:.-a ASBIYS'; k2
City Resilience Decision Support L] ()0 Mabile App (*) © Tourists (*) O *
System, ResilienceDs (*) @ i




Dashboard Builder

— Visto in precedenza
Resilience DS, basato su FRAM

— Valutazione della resilienza: Linea Guida Europea per la Resilienza

Smart DS, basato su System Thinking

— Modelli Baesiani per il supporto alle decisioni

Twitter Vigilance
— Canali personalizzati: statistiche, NLP, SA, scarico dati
— Canali real time personalizzati

Km4cCity Overview for city, December 2016
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' +
1

Three main layers
Complex System modeling: function, g

processes, resources, time, events, etc.. -
— Functional Resonance Analysis Method, FRAM S
— Resilience Analysis Grid, RAG =
Decision Support System, DSS

— System Thinking, Goal Models

— Risk analysis

— UTS/ITS decision supports

Data, big data access and exploitation :
— Data Analytics, Internet of Things, sensors, flows
— People flow and behavior

— Social Media

KmA4City Overview for city, December 2016
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Problems ano

Cities include critical infrastructures
strongly related / depended each
other:

— Transport, energy, communication,
cyber, health...

Risks for Critical Infrastructures may
be due to natural and/or man made
events.

Urban Transport System, is one of
the most challenging since UTS is
the via by which many problems
may propagate but also the path
used by solutions and the recovery
actions.
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FRAM Model
— Macro FRAM processes

— Metrics for Process complexity assessment
— Operational Semantic for executing FRAM

model
— Connection with SmartDS

— Connection with BigData open to multiple
sources of data and workgroup results, Km4City

Collaborative work
Open for all
Validated on ERMG
Web Tool

KmA4City Overview for city, December 2016
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y ” 7 p -t \l ';;: |
/ J ¢ J&solute
* http://www.disit.org/tv ‘ T

e http://www.disit.org/rttv 2 - — _, & __
* (Citizens as sensors to | m\

— Assess sentiment on services, i | : y
events, ...

— Response of consumers wrt...
— Early detection of critical

conditions
— Information channel
— Opinion leaders
— Communities
— Formation

— Predicting volume of visitors for |, ;
tuning the services IS -

hcore pos Tweets score neg Retweets score  — Retwee] I bs

r ." . ., T Ba B Tam To he Tn To Te Bo te ——
w’ e’ V’g' aﬂce KmA4City Overview for city, December 2016

Channel DISIT Evento 1 agosto Firenze S
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o1 Crawler Statistics
o Config Twitter API
(O Data analysis 3
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J&solute

"

r

J J J J —
- ) J )

‘ }, PP A IR / cr — T . J o ¢ Td T~ ‘ —~ " @& |
| | r— / — - 1 J— > / J 1
‘B A AR "1 JJ,:JJJ,,JJJ_J_JJ_JJJJJJ/JJJ ) O S/ S/ B
ol Global view of user channels :
AT=-\YY, I MNFIVAaTe MAAaTa )l
Zoom Im 3m 6m YTD _/v A™A ) YIBA A LALA= (- X~ 4§ From | Dec 22,2015 To | May7, 2016 =
/
100000
50000
;¥ - - .
- ™ . an P »hm i P - Bl b 2 nry 28 e s = oy ' i e  oun L . 2DER. yex
J_.‘-' wﬁf _,»,w.—qv‘g__.. ,+..-.,,6°*~n_ ﬂ,ﬂl\_,rﬂ.w,uh e LRBPLY e L BTN -,My«u& =P ,"-' g \ y e > =¥ e N Yo, & LT - ! ,.\*- & Y
e o Rl Dk O S, e B Tnl v T A A A G e o S e 3SR 0 Sl
50000
4. Jan 18. Jan 1. Feb 15. Feb 29. Feb 14. Mar 28. Mar 11. Apr 25. Apr

1 (]} ]

Allertameteo - Allertameteo TOSCANA -+ Alluvione apretoscana -= ARPAT - CALDO
CNRxEXPO - Codified Hashtags Allerta -+ ConsumoSuolo eclap

Agenzie-ambientah
cardboard =+~ chi parla di meteo Clima

- ads =+~ aeroporto firenze

cambiamenti climatici

-#- Emergenza_acqua -+ Europeana EXPO2015 EXPO2015Toscana ~+ fallbegins Farmacovigilanza Firenze - firenzefuochi -+ FirenzelCT
geocomuniTOS - Giubileo -+ idrogeologico iene influenza =~ iononnschio LaMMA laudatoSi  -* laudatoSi_1 -+ Maltempo
maturitd 2015 -= MeteoAlert -+ MeteoUSER MissioneRosetta monitAllergie =~ mrm mugnone2016 mymeteo - NASA New Horizons

-+ nutella PAAlert -= PAEnvironment -+ PAMeteoNews PAMeteoNewsStud - paolonesi -~ papaf esco PAProtCivile PA_social_PA

= protezione civile toscana -+ reflusso resilienza -8 rettore -+ rossano siena Smart Drugs =~ smartcity smartcitybigdata2015
SOLO allertameteoTOSCANA - tech TPL -= turismo Firenze -+ turismo Firenze_l turismo Firenze_2 uber =~ Univ-Firenze

vargroup Xfactor9 - Xylella -+ zanzara [ Events

Hide All
71



| [ p | / 1 B | -
Déaributed Systema and lswmet Jechaologies [ab
" Déstribusted Nata dntalligonce and Technoiogies | ab
Department of infommation Fngineering (INFO0)
University of Florence
Channed active from 201 processe | | ' - /
al
- H 3IH BH 124 1D W 1M
Meurgal ialve A L " AW
ot 1 PR e
[ N, o
Tweets score  — Tweets score pos — Tweets score meg  — Retweets score  — Retweets score pos  — Retweets score neg T4RT score  — T+RT score pos  — T+RT score meg .
Hide A
4 Most Significant T d Lt channel Firenze
M 4 05 18:3505 ¥ Firenze Channel DISIT Evento 1 agosto Firenze
ia. U i e petardi, Firenze, scontri e feriti ifestanti per il No: cariche e
Pt ity7al 2
013 0% Sent Score: 0.0625
B
sona alfCbéhall di Fir Vi aspetto T segnate. pronto 1 - ! ¥
ago i ago 0 agod 001 agodl agodi agodl agell ageli
122185 1349 1515 638 1747 1846 ;oLe 108 22409

rll”?l‘"f Vig",ance KmA4City Overview for city, December 2016 72



* Football game results as related to the volume of Tweets

Nix

[~ resolute

* Number of votes on political elections,
via sentiment analysis, SA

e Size and inception of contagious diseases
* marketability of consumer goods

Estate 2015

* public health seasonal flu

* box-office revenues for movies I
* places to be visited, most visited f g e YW 7Y

* number of people in locations like airports

* audience of TV programmes, political TV shows
e weather forecast information e
* Appreciation of services e,

aaaaaaaaa

......................

.......
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e http://www.disit.org/rttv 2 - — _, & __
* (Citizens as sensors to | m\

— Assess sentiment on services, i | : y
events, ...

— Response of consumers wrt...
— Early detection of critical

conditions
— Information channel
— Opinion leaders
— Communities
— Formation

— Predicting volume of visitors for |, ;
tuning the services IS -

hcore pos Tweets score neg Retweets score  — Retwee] I bs

r ." . ., T Ba B Tam To he Tn To Te Bo te ——
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Lista progetti: using/contributing
] =y ) =,
http://www.disit.org/6890
Sii-Mobility Smart City Nazionale 7 sii-Mobility ) © QOO
— http://www.sii-mobility.org httpi//wwwsii-mobilty.org

RESO LUTE HZOZO = RESilience management guidelines

s and Operationalization appLied to Horizon 2020

— http://www.resolute-eu.org -%‘Z;f.‘—z-g—o—l%g Urban Transport Environment European Union Funding
g for Research & Innovation

REPLICATE H2020 )
_ . ' _ : A B ¢ Horizon 2020

http://replicate-project.eu/ 2oL forzon 2020

== for Research & Innovati

GHOST MIUR REPLIC TE or nesearc & nnovation
— http://sites.unica.it/ghost DX

Regionale JOIN 1% Zp 2 0000

Altri...
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Experimentations and validation in Tuscany
Integration with present central station and subsystems
DISIT lab, Universita di Firenze, is the tech-scientific coordinator

mhttp://www.Sii-Mobility.org

ataf
Gl W e ECM; Swarco Mizar; Inventi
IS TOI %’tm”ne .
o/ T In20; Geoin; QuestiT; Softec;
AT etropolitan Area SusITALIA\ - ;
'. ' ‘ \ Firenz;-Prato-Pistoia e ILME./' L/bE'I’OLO_QICO,' M[DR/4

(autostrade, motorola); ATAF,;
cIx Tiemme; CTT Nord;
R ey BUSITALIA; A.TA.M.;
s Effective Knowledge, eWings,
== Areas Argos Engineering, Elfi;
5 Calamai & Agresti: Project;
Negentis
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* Reduce the social costs of mobility
— minor inconvenience,
— greater efficiency,

— greater sensitivity to the needs of the
citizen,

— lower emissions,
— better environmental conditions;

— info-training programs to help city user in
getting virtuous habits;

— reduce transportation costs and travel
times for users, for operators and
administrations,

— optimization solutions.

_'___,_,__-— —--—-'-_'_

r Sn-Moblhty )

-.s_.._

* simplify the use of mobility systems

— innovative sensors for AVM and
private transport on the territory

— integrated systems for payment and
identification

— driving / offline routing solutions
— connect the drive, smart drive or walk

— Integration of data from operators
and different type sources

— advanced management of resources
measurement of flows realization of
sensors, actuators

* Testing on municipalities and provinces of Tuscany

e Contribute to the improvement of national and international standards

Km4cCity Overview for city, December 2016
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Tipo di atto

Provincia di Prato

Delibera di Giunta n.267 del 30.10.2012

Comune di Prato

Delibera di Giunta n.474 del 30.10.2012

Provincia di Firenze

Delibera di Giunta n.147 del 06.11.2012

Comune di1 Firenze

Delibera di Giunta n.403 del 06.11.2012

Provincia di Pistoia

Delibera di Giunta n.156 del 08.11.2012

Comune di Pistoia

Delibera di Giunta n.321 del 08.11.2012

Comune di Pisa

Delibera di Giunta n.203 del 06.11.2012

Comune di1 Arezzo

Delibera di Giunta n.498 del 07.11.2012

Regione Toscana

Delibera di Giunta n.249 del 15.04.2013

Km4cCity Overview for city, December 2016
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At Horizon 2020
Il European Union Funding
for Research & Innovation

http://www.resolute-eu.org

Develop European Resilience Management
Guidelines (ERMG)

— Develop a conceptual framework for creating/

maintaining Urban Transport Systems

Enhance resilience through improved support of
human decision making processes, particularly by
training professionals and civil users on the ERMG
and the RESOLUTE system

Operationalize and validate the ERMG by
implementing the RESOLUTE Collaborative Resilience
Assessment and Management Support Systems
(CRAMSS) for Urban Transport Systems addressing
Road and Urban Rail Infrastructures

— Pilots in Florence and Athens

Adoption of the ERMG at EU and Associated
Countries level

University of Florence:

DISIT lab DINFO (Proj UNIFI IT
coordinator), DISIA and DST

THALES THALES IT
ATTIKOMetro ATTIKO GR
Comune di Firenze CDF IT
Centre for Research and CERTH GR
Technology Hellas

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIST|FR
SWARCO Mizar SWMIZ IT
Associagao para o

Desenvolvimento da Investigacdao|ADI-ISG  |PT
no Instituto Superior de Gestao

Consorzio Milano Ricerche CMR IT

Km4cCity Overview for city, December 2016
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RESOLUTE RESILIENCE Dashboard Presentation&
Visualization

FRAM - ResilienceDS CRAMSS
RN support

Application Algorithms and models system

Data Integration APIs
User profiler framework

User
guidance

operalization

——

‘. FRAM
1
1
1

) JE—
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European Union Funding ' Smart y
for Research & Innovation Florence

® Plan ‘
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REPLICATE

 demonstrate Smart City technologies in energy,
transport and ICT in districts in:

— San Sebastian (S), Florence (lI) and Bristol (UK),
— follower cities of Essen, Nilufer and Lausanne

* Cities are the customer: considering local
specificities

* Solutions must be replicable, interoperable and
scalable.

— Integrated Infrastructure: deployment of ICT
architecture, from internet of things to applications

— Low energy districts
— Urban mobility: sustainable and smart urban services

ul (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN

12 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
u3 COMUNE DI FLORENCE FLORENCE ITALY

14 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

u5 STADT ESSEN ESSEN GERMANY

u6 NILUFER BELEDIYESI NILUFER TURKEY

u7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

18 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

=9 ENDESA ENERGIA, S.A. ENDESA SPAIN

110 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

=11 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

u12 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA SPAIN
113 EUSKALTEL, S.A. EUSKALTEL SPAIN

u14 COMPANIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
115 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY

116 ENEL DISTRIBUZIONE, SPA ENEL ITALY

u17 MATHEMA, SRL MATHEMA ITALY

u18 SPES CONSULTING SPES ITALY

119 TELECOM ITALIA, SPA TELECOM ITALY

220 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY: DINFO.DISIT
Lab and DIEF

m21 THALES ITALIA, SPA THALES ITALY

22 ZABALA INNOVATION CONSULTING ZABALA SPAIN

223 TECHNOMAR TECHNOMAR GERMANY

=24 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

=25 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

=26 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

u27 ZEETTANETWORKS ZEETTA UNITED KINGDOM

=28 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
=29 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM

=30 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM

=31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

=32 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

233 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED KINGDOM
=34 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED KINGDOM
=35 ESADE BUSINESS SCHOOL ESADE SPAIN

=36 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L. SISTELEC
SPAIN

KmA4City Overview for city, December 2016
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General Objectives

Offer a comprehensive framework for
measuring and reassessing urban smart
development and related rankings

Critical assessment of Smart City ranking index
existence

Definition of an enabling technology
supporting the action plans for strengthening
multi-level place-based governance, applied in
the tourism context

Definition of strategies for good smart
governance, with the purpose of providing
recommendations to start or implement an
institutional and development process leading
towards smart city governance.

L O 00

Partners:

University of Cagliari (Coordinator) DICAAR
and DM

University of Florence SAGAS and DISIT
University of Turin ESOMAS
University of Sassari DADU

e mml [
HL R

Under the patronage of the
Municipality of Cagliari

Duration: 23/09/2015 - 23/09/2018
http://sites.unica.it/ghost
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Thanks to the European Commission for founding. All slides reporting logo of N =
RESOLUTE H2020 are representing tools and research founded by European i
Commission for the RESOLUTE project. RESOLUTE has received funding from the
European Research Council (ERC) under the European Union's Horizon 2020 research
and innovation programme (grant agreement n° 653460).

i Lresolute

Thanks to the European Commission for founding. All slides reporting logo of A
REPLICATE H2020 are representing tools and research founded by European e
Commission for the REPLICATE project. REPLICATE has received funding from the R_EP_I._ICATE
European Research Council (ERC) under the European Union's Horizon 2020 research

and innovation programme (grant agreement n° 691735).

Thanks to the MIUR for co-fouding and to the University of Florence and companies s—
involved. All slides reporting logo of Sii-Mobility are representing tools and research !.rf/Sk‘FMqﬁﬂit;%
founded by MIUR for the Sii-Mobility SCN MIUR project. o
KmA4City is an open technology exploited by those projects and line of research of
DISIT Lab. Some of the innovative solutions and research issues developed into the
above mentioned projects are also compliant and contributing to the Km4City
approach and thus are contributing to the open Km4City model of DISIT lab.
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