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Transport systems
Mobility, parking

Public Services
Govern, events

Sensors, 10T
Cameras, ..

Environment,
Water, energy

Shops, services,
operators

Social Media
WiFi, network

Static, Slow and Real Time data flows

Km4City Smart City Engine I <

DISCES -- Distributed and parallel architecture on Cloud

&%QO‘A%.

Km4City Smart City API

Tools for City Operators and Decision Makers

Smart City Dashboard
Http://www.disit.org/dash

Smart Decision Support
Http://Smartds.disit.org

Firenze ..

Service map browser
Http://servicemap.disit.org

Twitter Vigilance
Http://www.disit.org/tv
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Tools for Final Users
Mobile e Web Apps
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non abbiamo il tempo di pulire i dati o regolarizzarli, il sistema deve lavorare
con quello che arriva, ed inoltre deve essere:

* in grado di operare H24/7, in HA?

* in grado di reggere il carico delle richieste? e scalabile?

* in grado di lavorare alla massima precisione in predizione?
e in grado di rispondere in tempo reale?

* resiliente: recupera stabilita a fronte di eventi inattesi?

* modulare, e flessibile, e replicabile, e open, e .....

* sicuro?

* In grado di rispettare la Privacy?
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Smart manufacturing

Personal assistants

Autonomous engines, semantic reasoners
Experts systems, decision support systems
Smart Cloud, elastic computing

Services and microservices integration
Mobilita e Trasporti

Smart City, Innovation Lab, Living Lab
Servizi alla persona

Industrie farmaceutiche

Turismo e Cultura
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0 Utenti attivi (giorno) (44 sec

* Aiming at improving

— quallty of SErvice, Predicting City Users on Areas

— distributing workload e |
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Figure 5: Comp.
Tables 2 and 3 Firenze Channel DISIT Evento 1 agosto Firenze
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evc/] cting City

* |Issue:
— How they move: vehicles,

pedestrian, bike, ferry, metro,

— Where they go....

* Impact:

— Tuning the services: cleaning,
police, control, security

 Several metrics related to

— Knowledge of the city

— Monitoring traffic and people
flow

* Daily trends
* OD matrices
* Trajectories

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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* Monitoring movements of vehicles by
— traffic flow sensors

— Spires and virtual spires

[(,. 11 Recommender - Interactive People Flow Maps &
VL HmT . Dottt Byvtmes st ntennt Teirnsiogies Lot

* Monitoring users’ movements
— from Mobile Cells

— Unsuitable for precise tracking and OD
production

* Monitoring movements via Wi-Fi

* Monitoring movements and much
more from mobile Apps

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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* Analisi Dati raccolti via Social Media
— Predicting presences
* Analisi Dati raccolti via Mobile App
— Tracce, matrici OD, heatmap
— Regency e frequency
— Impatto in uscita da Firenze
* Analisi Dati raccolti dai Flussi di traffico
— Ricostruzione del traffico in punti non misurati
* Analisi Dati raccolti dai Parcheggi
— Predizione dei posti liberi
* Analisi Dati raccolti via Firenze WiFi
— Tracce, matrici OD, heatmap
— Predicting presences
* Analisi Dati Dati raccolti via Cellular
— Valutazione comparativa TIM-VODA
— Valutazione comparativa Firenze WiFi-Tim-Voda

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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* Analisi Dati raccolti via Social Media _

— Predicting presences
* Analisi Dati raccolti via Mobile App
— Tracce, matrici OD, heatmap
— Regency e frequency
— Impatto in uscita da Firenze
* Analisi Dati raccolti dai Flussi di traffico
— Ricostruzione del traffico in punti non misurati
* Analisi Dati raccolti dai Parcheggi
— Predizione dei posti liberi
* Analisi Dati raccolti via Firenze WiFi
— Tracce, matrici OD, heatmap
— Predicting presences
* Analisi Dati Dati raccolti via Cellular
— Valutazione comparativa TIM-VODA
— Valutazione comparativa FirenzeWiFi-Tim-Voda
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Q search parameters
o1 Crawler Statistics
o Config Twitter API
(O Data analysis 3
..d Channel Statistics
Y= Search statistics

@ Retweet statistics

488 Twitter Users statistics
[JSentiment analysis 1
0LoGs ‘9

8 Processes

0 INFO

Twitter Vigilance

Twitter Vigilance Dashboard
Last crawling: 2016-05-07 19:06:16
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maturitd 2015 -= MeteoAlert -+ MeteoUSER MissioneRosetta monitAllergie =~ mrm mugnone2016 mymeteo - NASA New Horizons
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Estate 2015

* Football game results as related to the volume of Tweets

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

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

I
 public health seasonal flu i
* box-office revenues for movies g IEVV AT
* places to be visited, most visited |

* number of people in locations like airports

30000,00

* audience of TV programmes, political TV shows o Hm ZET E
- weather forecast information - whdhd L
* Appreciation of services
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e http://www.disit.org/tv
e http://www.disit.org/rttv

 Citizens as sensors to

— Assess sentiment on services,
events, ...

= Response of consumers wrt...

— Early detection of critical
conditions

— Information channel
— Opinion leaders

— Communities

— Formation

— Predicting volume of visitors for
tuning the services

Twitter Vigilance

J 4
=
| ot o r
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J 4 » w et J
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/ EIICGIIGS _Hresolute
—/ [ e :
By, T =&y
ds score 2015-05-01 18:00:00 4 Keywords M“:E-‘ :v ‘
= entiment e 5 2 -
—
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e \alyde
=1 ne

o e

hcore pos Tweets score neg Retweets score  — Retwee|
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T Twitter Vigilance

http://www.disit.org

* Used by several users:
— UnivFirenze, LAMMA, IBIMET, ARPAT, Master on Big Data, ...

* Active since Aprile 2015
e 3 platforms for automated:
— Daily collection: statistical direct analysis and sentiment analysis
— Real time collection and statiscal, sentiment analysis
— Full faceted indexing: thus enabling search on collected tweets
* All: precomputation of basic metric opening the activities of deep analysis
* More than 350 million of tweets in the storage: ready on Hadoop cluster
e More than 250 channels =t
 More than 450 search activities daily

* From 400.000 to 4 Million of tweets per day.

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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Twitter Vigilance Dashboard
Last crawling: 2015-12-11 01:20:20
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Channel active from 2009-10-23 to today w Data processed from 2015-05-15 to 2015-09-15 m

[ Search related to channel CALDO

Zoom Im 3m 6m YID 1y Al

Thursday, jun 15, 2017
e caldo 8 439
afa: 1 707 |
@ rischio: 1 613
temperature: 885
| o #caldo: 327
o allerta: 196
e torrido. 167
| » caldissimo: 147
@ #sole 87 |
@ rovente: 50
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o emergenza caldo: 19
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Twitter Syntax tor Sea
e String substring: Caldo

#pil

* Hashtag: #Caldo, e )
@Autolinee-Curcio
* Citations: @CivilProtection, @paolonesi e

@CTM_Cagliari | @cttnord_informa

° . - @esserependolare

* From users: From:@paolonesi -
@iMobChallenge

® Etc s @InfoBusPisa

B @intoscana

@LAMIAFERMATA

- ...ANDed and ORed
@muoversintoscan
@0ssMobProvPI
@SWRTToscana
@ToremarFerries

=

- & @tranviafirenze | @Trasportiltalia
N =

4& eTTSitalia
d
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* Volume Metrics
— Number of TW, number of RTW

* User Metrics
— Number of distinct users
— Number of followers, following
* NLP and SA metrics
— Counting word, adjective, noun, verbs, ....
— Estimating SA, weighting with SentiWordNet (extended to Italian)
* High level metrics (compositing all the other metrics)
— Addition of metrics..
— Ratio among metrics, e.g.: num of TW/num of RTW,...
— Cumulated metrics over time, e.g.: number of TW in the last X days..

« All: (i) per day, per hour, etc. (ii) per channel, per search

* Recently: we added the possibility of using metrics as firing conditions for alerts and
E bot on Twitter.

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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Strong Limitations of the Search API of Twitter

* minimizing the number of searches on the basis of the user requests:
— different users with their queries request tweets already requested by others

* Recovering of parent Tweets from Orphan reTweets taken in the
searching process

Analytics:

* High performance solution based on HDFS, Hadoop for NLP and SA,
exploiting MapReduce programming model

e Estimating the network of influencer
Computing metrics and prediction in real time.

TWi"e’ Vigilaﬂce hﬂ?;\i DISIT lab, BigDatéArc 2018—19, Big Data Analytics
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ds in channel xfactor10

12H 1D 1w 1M

o
4 Mostfreg. keywords score 2015-05-01 18:00:00 4 Keywords
18:00 20:00 22:00 7.0
fanatismo [ ] fanatisma Sentiment =
Jil J congestione = congestione Zoom 1m Al From May1,2015 To Mays,2015
- ~ o P
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Twitter Vigilance su Firenze

(sperimentale)

Twitzer Vigilance Dashboard
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Hide Al
= = | v
m et t £ Firenze
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— Twests score pos

THAT score

Hide Al

at 24 Dec @ 10:37:57

]

(@NICOLODIDARIA

@COMUNEFI

(@ACFFIORENTINA

(@NAZIONE_FIRENZE

{@SANTACROCEOPERA

(@MUSEONOVECENTO

Clejejcjejele

s[e[eleele]e

@FIRENZEDIGITALE

We suggest to use
Chrome browser
for better

experience

DISIT




Network

univirsits | DINFO | DISIT
FIRENZE | REZueyoo | gemegiosvsrems ) 0 f ,
FIRENZE | DStESkMazione | TECHNOLOGIES LaB I‘J J" | J oy I‘J o =
http://www.disit.org —=d == - -
o Influence of Twitter User profile
- . AT apr s o
. giovannidicaro -
Min magnitude shown: 1 g Master2001_3
: RobertaCretella -
|_J Node size: 10px . - " aa Ossimorobiondo )
. 3 = % valmatteucci
) VitalineGhiani
B Hide nodes with # following < 1 — 1] lucabattanta
= Businewss_Bot £ Lellasilvi
15 Hide nodes with # followers < 1 N o MauroBeltramo-
, ; novellarese
mgmariella e
- “ JackSayan >
I giornaledelcibo - nonegoziabili
ErasmoDAnNgelis
AuralLunail
‘ rodrgtr
: KarmicBytes

L 4

splitalia

PratoLavoro
Following: 156
Followers: 31
PzagniZagni
i nenciafi

* ITnewsFI

Tweets: 404
5 - ; GeosNewsFl
614 a FQ']OWIng 181
- 2460 - - Followers: 872
3575 Tweets: 13096 , o R
melvisanis .
- ' ; : n Tuscany_World
i Ql]lowing: 181 ‘romichelucci
e\ FQUmyvers: 872 i
: 135w BoyNewsBot
HelgalLeslie

-
JackSayan
o7s A
Fare_Firenze

Following:
Fotlowers: 1197
Tweets: 94535

W E E DISIT Iab,'BigDaQ18—19, Big Data Analytics

JessyMarchetto

-'--37




UNIVERSITA
univirsita | DINIFO | DISIT
AN

FIRENZE | ReEnesior | 28N e

http://www.disit.org

©----o ’ %

uuvesits | DINFO | DISIT
DEGLI STUDI L LI
FIRENZE | B o | RENERR G




__...--m

S | e | DINFO p
Sl | FIRENZE | BRI | LIS £ gg_-Mobfhty 7
http://www.disit.org B
VI(:))IOUS;[TS]e # # Missin % Original | # Twitter | # Saturations | % Saturations | % Not-Saturated
Recovered 15319 Tweets Search on Twitter on Twitter Twitter Search
(Tweets + . Original
Retweets) Original Tweets Coverage API Search API Search APl | API requests (1-
Range Tweets (CoTW,) requests requests requests (Sy,) Se,)
< 10k 18571 2033 89,05% 124299 1 0,00% 100,00%
[ IOk)’ S0k 130051 13716 89,45% 399170 100 0,03% 99,97%
[ SOk’) 100k 96171 10278 89,31% 123804 165 0,13% 99,87%
[5(1)831() 997833 86755 91,31% 849062 1589 0,19% 99,81%
[ 500;(’ M 930646 61632 93,38% 439956 1998 0,45% 99,55%
[ IM, 5M )| 6454463 439628 93,19% 2787485 31585 1,13% 98,87%
> 5M 14714124 899035 93,89% 4509184 64284 1,43% 98,57%
r Wi "e’ yigil aace hq?;\i DISIT lab, BigDatéArc 2018—19, Big Data Analytics o
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Original Tweets coverage and Twitter Search API

100,00%
99,00%
98,00%
97,00%
96,00%
95,00%
94,00%
93,00%
92,00%
91,00%

Percentage

e

& |

| Twitter Vigilance

1

-5%

Twittel Search

% Nafalurated_ —_

API calls

[ 10k, 50k ) [SOk, 100k ) [ 100k, SO0k ) [ SO0k, 1M )

- as ws s oas e s = o

() ™ i, i | s

e ] - -

[1M,

Volume (# Tweets + # Retwes) Range
AR SR aaEm -

_— |

5M)




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO | DISET
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
DELLINFORMAZIONE | TEGHNOLOGIES LAB

http://www.disit.org

Dependance on RTW/TW ratio
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Hfrjf//Cf///J Audience on Social intensive f/mo//

* |ssue:

— How to predict the number of people
following a TV reality show in life

* Impact:

— Making Advertising, promotion

— Valorizing advertising
— Adjusting the show

Several metrics related to

— Structure of volume of TW, RTW
— Features of the tweet authors

— Relationships ....

DISIT lab, BigDataArc 2018-19, Big Data Analytics

Periodic events

Specific rules

Strong influence and user engagment
Audience can vote

Audience espress appreciation and rejects
.. Similar to the presence at large and log
terms event, such as EXP0O2015

44
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MRS Case Study B2

 TW: Number of Tweets per Search/Channel (as called Volume),
per day, per hour

 RTW: Number of ReTweets per Search/Channel, per day, per hour

* NRT/TW: ratio from ReTweets and Tweets per Search/Channel,
per day, per hour

* NumSearch: number of Tweets including the Search per Channel,
per day, per hour

* Sentiment Analysis Score per Search/Channel, per day, per hour
* Num of xxxxx

Twitber Vigilance
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=== Detalls of Predictive Models Validities

Metrics collected over the 5 X-Factor 9 - Model Pechino Express - Model

days before the event. Coeff  Std Err

t-val p-val Coeff Std Err t-val p-val
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1
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A 6467 8851
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Dates XFS

DISIT lab, BigDataArc 2018-19, Big Data Analytics

zoi1s o914 Zois oe-=21 zo1s oo-2s 20151005 zo1s"10-12

1 500 000 -

1 000 .000 -

Case Study B
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* |ssue: |

— How to understand if a
a good probability of b
retweeted?

* Impact:

— Advertising, promotion, training

E.NSTH BUTEE ?YSTEMS
TECHNOLOGIES LAB

e re fweer Proneness

DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

tweet has Twitter Analytics

eing

28daysummary with change over previous perioc

* Several metrics related to R p— )
— Structure of the tweet T gt °°°°° e enmgenent E
— Features of the tweetting author| = resnavigerauence |
— Relationships .... S 1
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Tweet metrics

URLs Count

# of URLs in the tweet

Mentions Count

# of mentions/citation of Twitter users in the tweet

Hashtags Count

# of hashtags included in the tweet

Favorites Count

# of favorite obtained by the tweet

Publication Time

Local hour H24 in which the tweet has been published
in the day according to the author’ local time.

DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies
Department of Information Engineering (DINFO)

J http Ilwww.disit.dinfo.unifi.it
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Data sets:
e 100 Million of Tweet
e 500 K

e 100 K

Author of Tweet metrics

Days Count

# of days since the tweet’s author created its Twitter
account

Statuses Count

# of tweets made by the tweet’s author since the
creation of its own account

Author Network metrics

Followers Count

# of followers the author of the tweet

Followees Count

# of friends the tweet’s author is following

Percentage of Retweet Count

45

40
35
30
25
20
15
10
i E S5 B
0

11-100 101-1000 Over 1000

B % inmain 5 classes

Listed Count

# of people added the tweet'sauthor toalist"
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re fweet proneness:

Retweet Count

Favorites Count

PC2

Followers Count
Followees Count
Listed Count
Statuses Count
Hashtags Count
Mentions Count
URLs Count
Publication Time
Days Count

DISIT lab, BigDataArc 2018-19, Big Data Analytics

-0.1623
-0.6294
-0.7599
-0.1336
-0.8431
-0.4256
-0.1585

0.0394
-0.1288

0.0076
-0.0370

DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies
Department of Information Engineering (DINFO)
http:/lwww.disit.dinfo.unifi.it

0.4346
0.3908
0.2736
-0.0907
-0.1549
-0.5016
-0.5661
0.2194
-0.5483
-0.0728
0.0070

USCSSMent

| Metrics | PC1 | PC2 | PC3 | PC4 | PC5 |

0.1635
0.1922
0.0522
-0.4627
-0.0498
-0.3781
0.4377
0.0786
0.2539
0.3639
-0.5072

-0.0026
-0.1128
-0.0983
-0.2494

0.1500

0.2795
-0.0517
-0.1607
-0.3388
-0.5186
-0.6604

-0.1009
-0.1880
-0.0857
0.1182
0.1871
0.2410
0.0309
0.7697
-0.3248
0.3707
-0.1691
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reTweet proneness: Classification metnods

e Statistic classifications vs machine-learning methods
e 80% of training data set, 20% of testing data sets; 500K data set

e - Recursive partitioning procedure models (RPART), good
compromise for Big data problems

ors Processin
Classifier Models Accuracy F; score e
Time in se

g

C.

0.6807 0.8512 0.7767 0.8122 180
0.6884  0.8601 0.7866 0.8217 198968
06796  0.8534 0.7731 0.8113 64448
0.6411  0.8367 0.7245 0.7765 31576
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f"’fj/")"’ [ Proneness frffvjihrf_f) 100M

. Degree of Retweeting Classes
Assessment drivers
0 1-100 101-1000 1001-10000  Over 10000

0.7737 0.8105 0.3142 0.0208 0.0136

0.9132 0.6694 0.9199 0.9996 1.0000
Positive Predictive Value 0.8564 0.6256 0.3752 0.7345 0.8488
Negative Predictive Value 0.8579 0.8382 0.8975 0.9485 0.9915
Prevalence 0.4007 0.4053 0.1328 0.0526 0.0086
Detection Rate 0.3100 0.3285 0.0417 0.0011 0.0001
Detection Prevalence 0.3620 0.5251 0.1112 0.0015 0.0001

Balanced Accuracy 0.8435 0.7399 0.6170 0.5102 0.5068

0.6815
Accuracy 95% Confidential Interval (min, max) (0.6813, 0.6817)
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M Random Forests M Gradient Boosting i Multinomial # Recursive Partitioning
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Tweets as sarly Warning

\\ ! /I
~— - ==
;/ \; EE
= /v \
= —® 0o e menis?
: =H= T I — o
o Z= 7| FO—O- =
7, H = © Qo
ﬁ B> o > M

UNIVERSITA DISIT
! L Bl I
DEGLI STUDI Eﬁﬁlﬂmﬂﬁp D,Smﬁ}é%%rsfsrems

FIRENZE | 885 iuaone | TECNOIOGis Las DISIT lab, BigDataArc 2018-19, Big Data Analytics 61




D‘ -| DISIT Lab, Distributed Data Intelligence and Technologies
| I 59 | . Distributed Systems and Internet Technologies
DISTRIBUTED SYSTEMS - a .
ANDINTERNET o Department of Information Engineering (DINFO)
http://lwww.disit.dinfo.unifi.it

carly warning, detection s
* Issue: prepare  City Resilience

— Detection of critical condition Absorb =)A=t 93
— Not easily detected with other Recover o Lgye 1 = :
=i L [ .=

means 4 AL 3%
T ..
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— Early warning, faster reaction
— Increased resilience

 Several metrics related to

— Volume of retweets damage |
— Sentiment analysis

Cicancionaty

DISIT lab, BigDataArc 2018-19, Big Datia Analytic Time 52
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* Analisi Dati raccolti via Social Media
— Predicting presences
* Analisi Dati raccolti via Mobile App _
— Tracce, matrici OD, heatmap
— Regency e frequency
— Impatto in uscita da Firenze
* Analisi Dati raccolti dai Flussi di traffico
— Ricostruzione del traffico in punti non misurati
* Analisi Dati raccolti dai Parcheggi
— Predizione dei posti liberi
* Analisi Dati raccolti via Firenze WiFi
— Tracce, matrici OD, heatmap
— Predicting presences
* Analisi Dati Dati raccolti via Cellular
— Valutazione comparativa TIM-VODA
— Valutazione comparativa FirenzeWiFi-Tim-Voda

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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(& Sii-Mobility. J

* Smart City Problems:
— Reaching the users
— Understanding the user preferences and behavior
— Understating how they move, where they go, etc..

* Solutions:

Download from
a Windows Phone Store

— Monitoring the activities on the mobile device
— Monitoring the activities of user in the environment

* Technologies for Solutions:

— Assessing the usage of Smart city and services

— Integrated Indoor/outdoor navigation
* Routing, multimodal routing

— Content distribution: e-learning

— User networking and collaboration

— 0S:i0S, Android, Windows Phone, etc.
— Tech: 10T, iBeacoms, NFC, QR, ....




UNIVERSITA

IF'ARTIMEh LDI g

FIRENz ptCa IR IR FPD) o e
IMEURYE=APP, Tea

* 5languages: IT, EN, SP, DE, FR B2 What do you want to do? MDMH
DreCover T | —T.ower o L] > hccorﬂmudalion
+  city users: citizens, commuter, students, 23 0 B rrs A Uivestock
. a é P "« » O B civil And Edil Engineering
Tourists, etc.. publi tronspert| _Bus Ticket | _carpark > O © Cutural Activity
a—ts , > O @ Education And Research
e Profiled menu for POI, different for different D | i S O®
1 . » O & Environmen!
City users > | © > 0 O Financial Servie
Weather Assintant Navigator 1 » O B Government Office
H 1 > O B Health Care
* Personallzed main menu * ® l" ‘ : g : ::d;?r:And Manufacturing
Favourites Chronol Latest Reviews = Mining And Quarrying
b Sea rCh Textual o -1 » O @ shopping And Service
H A *i. IC? . 0 .- ; g : _‘[‘::;’; i::lif:i And Renting
o SearCh for POI, POI klnd, etC.. ngpm' s’mn” Yote APP : > O B utilities And Supply
DT 1 ei—— T —
— Close to you, close to a point rommmton ff‘) . e —
* Direct searches
ﬁ TOSCANA - “”'"""’ *
— Events, green areas, public transport, = e — . R *
Post H
— Cycling paths, Parking (NEW: triage, fuel .
station) [
— Etc.
| |

* POl sharing and contributing
— Preferred, Social icon connection

Distanza & 1549 m
Indirizzo: £ & &

Plazza Santissima  §

{CTT L .m:’-:lm-
— Ranking, Comments, images P e

= St R

ailable on the

. A pp Store Type Toowo Vino e Cibo
Type: Theatre Vino # Cibo [ l P oo .
Start Time: 21.00 "N gatto con gt stival™ l e I ,-. g Tipe: Trattoda
— I:-E I Distanza G575 m
Date: 08-18-2016 —— . . -
Mostra Tutte le Categorie
[ S i
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*  Mobility

* Personal Assistant

Kmé4

Lines, bus stops, schedule
Parking status

Tickets for Busses

Cycling paths

Fuel stations

Info and help

Engagement
Civil protection, alerts
Hospital triage status

* Suggestions:

Personalized and adaptive:

banned & profiles for each users.

POI, Twitter hints, Events,
Weather forecast

Oearis

"'B@@@@@@@@@m

FIRENTE

-~
Linsa. Diteziosne

Pis vicini

AIUTACI

==
EPmEnNTE
=

7548
+ Suggerimenti

Vota Suggeremetn 107

\

A Mobilita

a FIRENIE
N S
\ '_l
4+ Suggerimenti

W Twitter News

(54

Tipa: Lavenderie ¢ tintorie
Timeout: 2016

Vota Suggerimento 01 02030 ¢

EVENTI in giormata

“Adl Ussmn Fratris - Miniaturs i
Isurenziani di Santa Croce (X1 - 1

BBLIOTECA MEDICEA LAURENZIANA (1

Tipe: Motre
Timeout: 2016-10-18 103743

B rmenar P o=

B0 o> =W A

= Compra Biglietto Bus x
Pisa
.-'r ot o TS
Livorna
-
Piombing
Lol i e - v AL
—2—\_ =k

ALLERTA |

SlQ-Cn Regione

Sala Operativa Comunale

Toscana prevede:
Firenze (FI) (ZONA: A3)
RISCHIO
IDROGEOLOGICO IDRAULICO RETICOLO)
IDROGEOLOGICO IDRAULICO RETICOLO
Link Criticith

Nore i COmMportanenty

Per info Protezione Ci
el 055/7890 -
protezionecivile@comune. fi.it-

i Firenze

70



74 »)]s %0
KM&aCity APP 7 sii-mobility

I
\

Smart Parking, in Tuscany B What doyou wantto do? — P
TR T et 1 taach </ A Pos| po i
Smart FIrSt Ald In Tusca ny G o P y :g 3 2::|t::|snrt?:‘ndl_rmmock * B 2
. - . .= » O B Civil And Edil Engineering
Smart Public Transportation in | e s e | |5 08 cona sy i .
ey d Education And Research
. /1 » O ©@ Emergen
Tu scany :Ei% S ven" | we Recomenend 0 Enlengnm:en! T e .

== Tipa Squares
i Destanaa & 1549 m
indiicre: # = B

. o o y > D © Environment
Smart Fuel pricing in Tuscany » | © > 0 © Finoncil serce
Weather Assistant Navigatar > O B Government Office + Public transport

Plazrs Santivsems [

. . . . @
Blke Sharlng In Plsa * @ 1’ d: g 2 :::Tj‘s}[‘:j\r:d Manufactuning 8 v— {nanai 0 M’:‘%‘:“:w
.. . Favoitios | Gronoiony | Latest Reviews £21 > O B Mining And Quarrying E ‘Stazlone Palazzo Congressi 2 1 + Fuel Stations x iyt :‘:.: #igisg
Weather condition in Tuscany >0 © shoppinghoc Sance o e e Goser O cospers| 0
& ﬁ Ib .« ¥ O B Tounsm Service Distance: 9 39 m Jo e .
. . . o * 1> O W Transfer Service And Rentin Stazicon AgpManti  petrol Pl bl 1 N ok b .
Pollution and Pollination in oot l_seon et M 15 08 viessnasonty | | @ et ek e v | oGS
O |o@r | e — | | e | == R

Tuscany itormation. | anoutus T — - —L- el

Traffic Sensors in Tuscany

aoh: . m .
- TOSCANA i Q &
5 | i i == ) e Agencies x
il i

Smart Routing in Tuscany

/‘ '-__':_ e Search S1ops Arsund You [=1-[-]

Smart Transportation in Florence BU® ol T
* Events, traffic, ... 3 d FEmea o s r.;'é 5 o : ;
Entertainment Events in Florence 3 sl o TP MY | ot i N w @ | @ L
= G v aieseatia e T R | S
| ®/ o oo P ﬂ = Starioew | moritocagyo della quality  MOT PUID <+ Pronto Soccorso x
4: ry = g '.i: : : - opeic R e (BluBus 2CAP cTT Pl vicini @ Pl vieini ©

by - R + Parcheggio Stazione Firenze S.M.N. x| R Frick Bucin: Atatt
P i | o |

E < Cax® <cea*BifER
Ly
Trpw: e Wer PiBu Bus Sem  Hiperme
Trpe: These s 4 P -
R P s :
s R e i : ]

[T & Superamanti
— )

DISIT lab, BigDataArc 2018-19, Big Data Analytics 71



l

(IM4City APP, teatL

* Navigation 3D (BETA)
* App as a tool for city user behavior
analysis

— Measuring Wifi status: power distribution
of Free Wi-Fi AP

— Detection and measure of Beacon ——

-"""'-‘,—_'““‘m

J f ,.r_J ) ) ¢ Su-ﬂf:bgy )
= Py - i S—

- Computmg User Behawor ._

* Fluxes of people via APP, GPS:
* OD matrix

* Fluxes out of Tuscany and more

* Producing Engagements
* Producing Multimodal Routing paths
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fivenz: | mes. |(@ar  Users’ preferences

Latest Reviews

Favourites

Chronology

About Us Rating
1% 11%
' Discover the City Discover the Points Of
' \ 11% City Interest
Suggestions Near You ™~ se 11%
3% Navigator
4% Events Public
9% transport Bus Ticket

Fuel Stations_\ 4% ey 9% il

4% A K
Suggestions
Se:gr{)ch Public Transport Fuel Stations | Events _ Near You
1% >l I
Bus Ticket EWe
4% Recmmend Weather Assistant

We Recommend
5%

T 1% . 1% ®
= Favourites || Chronology
5%
Assistant
\ 8% Latest Reviews | Alert Civil Prot.| |  Settings
Settings

CHEEE
5% Points Of Interest

Alert Civil Prot Weather 7% Vote APP! Information About Us
6% 7%

Car Park
5%

75



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO | DIiSiT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

http://www.disit.org

Preferred Users’ Cathegories

Tourist Menu
Gardens_ 1% / Citizen Menu

Fuel station

Public
Cycle paths Transports
13% 34%

Around you
17%

Car park
22%
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C i:ﬂgbiﬁy J

D?{ 'Ez.' T Recommender - Real Time City Users - positions and movements
A gt

® F ro m m 0 bi Ie a p p . %,/ ' DISIT-Distributed Systems and Internet Technologies Lab

— 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
* Issues and Filtering

— Gps Accuracy, kind of measure (GPS, mixt)

— Jump in time, space, velocity

— General noise (diff. devices)

— Knowledge of precision map - Xarea, x user type

Velocity,, Direction

* Clustering: time, space, user kind, etc. |- Time acceleration
* Vehicle kind ??
Record and Replay, ... Y e

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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Heat Map from Mobile: users as sensors
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Heat Map from Mobile: users as sensors
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Strategies Implementation via Engagement
* Produce value from data enabling to

— Stimulate virtuous behavior,

— influence engage City Users!

Strategy Editor User Behavior
Engager_ Analyzer

— Increase efficiency in energy
consumption

— Reduce pollution and traffic congestion

— Improve quality of service, quality of

life
* Create an ecosystem for innovation and o Any Mobile
put in action any smart city solutions and stimulating and Web
services. B Y- App

DISIT lab, BigDataArc 2018-19, Big Data Analytics 94



User influencing, engaging, monitoring &
Follow Up

City & City Operators

Sty

0 Engagement Seat (4 hours) [¢me) O Engagemen... (3mn)
24852
Strategy Editor e 2078
6163 + Attuske
2100 Engagement Sent
OE Created (from Stats) ... [(imo) O Engagemen... [ims)
""" Rule name Type #sent #viewed m"“ Description o _
w446
. : 1764 + Attuale
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0% Suggest (in german) an event currently on i .
N 150 Engagement Created
Mdaily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.07% Suggest (in english) an event currently on in| ox e — o @
- commuter 5 (0.29%) 0 (0%) 0 (0%) —
- student 14 (0.81%) 0 (0%) 0 (0%) . oot 17
- tourist 1462 (85%) 25 (35.71%) | 25 (1.71%) | 210 Engagement Viewed
- citizen 113 (6.57%) |nform ] )
E—— - operator | 0(0%) You have parked out of your residential parking zone | _—
. . . . + Attuale
PSP — - disabled | 0 (0%) The Road cleaning is this night 3
4 Do
,9 -all 119 (6.92%) The waste in S.Andreas Road is full =
- X we) " pressn.
Towtioar o daily_event_es ENGAGEMENT | 6 (0.01%) Engage [
— mm daily_eventfr | ENGAGEMENT | 6 (0.01%) Provide a comment, a score, etc.. [ - —
e 9101030205 oy et | encacement | sass eoae| Stimulate / recommend bo  xox
e e e G Events in the city, services your may be interested, l &=
PR E= parking_es ASSISTANCE | 3 (0%) etc.. Precedente
e AT Provide Bonus . e
P parking_it ASSISTANCE | 187 (0.23%) S' h k d h 1 B - -
T . in Y r r we can n
— Any Mobile shoot_a_photo_de | ENGAGEMENT | 68 (0.08%) Ce you have parked here you we can get ] ° I:JS
d Web We suggest you to leave the car out of the city, this
an € bonus can be used to by a bus ticket o

App

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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FARMACIE
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&% Prendiame curs del tie benessere

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico fi premial
Scarica I‘app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premil
Per maggiori informazioni visita

il sito info.sii-mobility@or

TIULTISS

DISIT
FIRENZE | FEE. | SRS

DISIT lab, BigDataArc 2018-19,

Il smart.
1I-Mobility!

Scarica, viaggia, vincil

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica I'app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
Per maggiori informazioni visita il
sito info.sii-mobility.org
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* ASSISTANCE

* |f public transport is detected after bus line
suggestion on trajectory usually made on private
transport = 10points

— Why don’t you take the bus line 4 in Piazza Marconi to
reach your workplace? You save money, you respect the
environment and you will be stress free for not worry
about parking!

* Once a day, if public transport is detected after
suggestion on an alternative bus line availability
- 3points

— Why don’t you take the bus line 4 that stop just 50 meters
far from you? You save money, you respect the
environment and you will be stress free for the traffic jam!

* If public transport is detected for at least 30(?)
minutes a day = 1point

DISIT lab, BigDataArc 2018-19, Big Data Analytics

ENGAGEMENT

Survey on commuter and their preferred way of
mobility = 1point

— How many minutes you usually commute to go to work?
How do you rate the service?

Feedback on public transport =2 1point

— Which current public transport are you using? Are the
service in line with your expectation?

Comments/Photo/Rate or survey on POI (public
transport) =2 1point

Survey on use of the App after N days or for
tourist coming home - 1point

Feedback on PPOI or mobility = 1point

98
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Sesto
Fiorentino

* On homepage

— How many points have been
distributed? G LS Ficenze

— How many rewards has been
already delivered?

— How many rewards are still
available?

— How many CO2 has been saved?

— How many km our users made
this week?

Walk |

DISIT lab, BigDataArc 2018-19, Big Data Analytics 100



UNIVERSITA
DEGLI STUDI

DINFO | DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N ZE INGEGNERIA AND INTERNET 05-26 11:19:82
DELL'INFORMAZIONE TECHNOLOG!E_S LAB ]
http://www.disit.org
oA Aaar Type ssem et uiewedon | evecuted | SxeOted 0N | oocripnion
U r J r ) r—l J J_A U r ) r—l r —) 4 (o%) 1 (0.03%) | 25% 0 (0%} % Ask: (in german) a confirmation of the position of user’s HOME
r—l - %0 (0.03%) 0 {0%) o% 0 (0%) % Ask (in enghsh) a confirmaton of the positon of user's HOME
—k  — —[ —J J 13 (0.01%) 1(0.03%) 7.69% 1(1.04%) 100% Ak (in spanish) a confirmation of the position of user's HOME
1(0%) 0 ({0%) | % 0 (0%) 0% Ask (in french) a confirmation of the position of user's HOME
1754 (0.69%) 97 (2.57%) | s 16 (16.67%) | 15.45% Ask (in talian) & confirmation of the position of user's HOME
° 5 O V4 I : 5 | ENGAGEMENT | 45 (0.02%) 1(0.03%) 2.23% 1(1.04%) | 100% sk (in italian) & confirmaton of the positian of user's SCHOOL
engagement’s rules In 5 languages o heee e o L e e e e T
confirm_; ENGAGEMENT | 358 (0.14%) 37 (1.13%) 10.05% 7 (7.29%) 18.92% Ask (in talian) a confirmation of the position of user's WORM
_ ( f d b k t M oy mvent de ENGAGEMENT | 108 (0.04%) 19(058%) | 18.1% ofo%) | om Sugnest (in german) an event crrertly oA i Fiornce
S u rveyS[ e e a C S’ S u gg e S I O n S ) y_event_en IEI‘-GM;ENEN‘!I 2115 (0.81%) 55 (2.02%) 3.12% Ia (0% 0% Suggest (in english) an event currently on in Florence
a S S i Sta n C e s ) e | parking_# ASSISTANCE | 659 (0.25%) 75 [.2.3&1 11.38% . 0 (o%) 0% Alert (in italian) if the user parked in a residential parking zone
1 i shoot_a_photo_de ENGAGEMENT | 604 (0.23%) 4 (0.12%) 0.66% ; (o) % gk (in german] a for a nearby point-of
2 shoot_a_photo_sn ENGAGEMENT | 11159 (4.29%) 37 (L.13%) 0.33% : 0 (0%) % Ask (in anghsh) a fer & nesrby af
: shoot_a_photo_es ENGAGEMENT | 2140 (0.82%) 11 (0.34%) 0.51% ! 1(1.04%) 9.09% Ask (in spanish) & for & nearby pownt-of
E ! shoot_a_photo_fr ENGAGEMENT | 2880 (1.11%) 4 (0.12%) 0.14% ' 0 (0%) 0% ‘Ask (in french) a for & nearby point-of-
° : i shoot_a_photo_it ENGAGEMENT | 216479 (83.29%) | 976 (29.88%) | 0.45% 14 (14.58%) | 1.43% Ask (in italian) a ibution for a nearby point-of:
ma | l
. F ro m 1 S e p t e m b e r 2 O 1 6 : spent_tima_en ENGAGEMENT | 53 (0.02%) 14 (0.43%) 26.42% I 0 (o%) % Ask (in enghsh) a confirmation of the position of user's POI
— spen it ENGAGEMENT | 1152 (0.46%) 175 {5 :u.) 14.68% | 15 (15.63%) | 8.57% Aske (in italian) a confirmation of the pasition of user's FOI
I commuter | 20@o%) | 20amw) | sam  |omw  |ow e -
— Produced 322.900 engagements on s e s e s
- tourist . 238 (19.97%) 59 (3.71%) 24.79% a(0%) o
4 2 7 0 u S e rS | - citizen | e85 (55.79%) 122 {69.71%) | 18.35% 10 (65.67%) | 8.2%
- eperator . 26 (2.18%) 5 (2.86%) 19.23% 1(6.57%) 0%
«all ; 155 (13%) 23 (13.14%) 14.84% 2(13.33%) BT%
survey_turist_de ENGAGEMENT | 179 (0.07%) 15 (0.45%) 8.38% | 1(1.04%) B8.67T% Propase (in german) a survey to turist after they left Florence
| survey_turist_en ENGAGEMENT | 966 (0.37%) 13 (0.4%) 1.35% 2(2.08%) 15.38% Propose (in english) a survey to tunist after they left Flarence
° F 1 (o] J I 2 O 1 7 | survey_n ENGAGEMENT | 115 (0.04%) 2 (9.06%) 1.74% a(o%) % Propose (in spanish) 3 survey to turist after they left Florence
r O m u y urvey, ENGAGEMENT | 51 (0.02%) 2 (0.06%) 3.92% a(o%) s Prepose (in french) & survey to turist alter they left Flarence
survey_turist_it ENGAGEMENT | 1006 (0.39%) 42 (1.29%) 417% | 6 (6.25%) 14.29% Propose (in itakan) a survey to turist after they left Florence

— 233 registered users with email (154 via

social)

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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DISIT

DISTRIBUTED SYSTEMS Number of users with #PPOlIs

UNIVERSITA
DEGLI STUDI DINFO

DIPARTIMENTO DI

FIRENZE | S8k mazione Ifs:gmv%xedagfg?gs 600
CURRENT NUMVIBERS
* From 1° September 2016 I
— Detected 2108 PPOIs on 1080 users 0 l m W ppors

e 437 HOME
e 285 WORK
* 34 SCHOOL
e 1350 EXTRA PPOI-PPOI

25%

— 130 PPOls are feedbacked

— 460 survey responses
* From 1° August 2017

— Built 524 Markov Networks about user’s trajectories

DISIT lab, BigDataArc 2018-19, Big Data Analytics 102
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* Analisi Dati raccolti via Social Media
— Predicting presences
* Analisi Dati raccolti via Mobile App
— Tracce, matrici OD, heatmap
— Regency e frequency
— Impatto in uscita da Firenze
* Analisi Dati raccolti dai Flussi di traffico_
— Ricostruzione del traffico in punti non misurati
* Analisi Dati raccolti dai Parcheggi
— Predizione dei posti liberi
* Analisi Dati raccolti via Firenze WiFi
— Tracce, matrici OD, heatmap
— Predicting presences
* Analisi Dati Dati raccolti via Cellular
— Valutazione comparativa TIM-VODA
— Valutazione comparativa FirenzeWiFi-Tim-Voda

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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UNVERSITA | DINFO [ DISIT e - T~
FiREnzE | EE. (Emmrs  RealTime Values 3D /sivosin,

http://www.disit.org

- Hide Menu
[-Select 3 Province -] |- Select a Municpatty - | €
Selezione: 43 TT222062206T85, 11 25665TBR923372%
Indirizzo approssimativo: FRENZE, VIA DELLA CANONICA 1A
|fitra rsukati per testo

Services Categones.

Regular Services Transversal Services EaiiiE

z m Car park | capacity w
E ' Road Sensors |vehickeFlow ~

Scala

N. resuts: | 500 v
Search Range | 5 km =

Real time Showing:
- traffic flow

- People flow

- Free Parking slots

- Water level, rain, etc.
Sensors values....

http://www.disit.org/servicemap3d
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KM 5+500 CIRCA, IN LOCALITA’ VALLINA, NEL
COMUNE DI BAGNO A RIPOLI (Fl), DAL GIORNO
05/11/2018 AL GIORNO 16/11/2018 CON ORARIO
08:00/17:00.
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Mathematical model

The vehicular traffic flow is propagated in the city graph according to a fluid
dynamics model which is based on the conservation law of the vehicles. In a
single road, it is described by the following partial differential equation:

op(t,x) of(p(t,x))
T e

where p(t,x) denotes the vehicular density and the function f(p(t, x)) is the
vehicular flux which is defined as the product p(t,x)v(t, x), being v(t, x)
the local speed of the vehicles.

A discretization scheme in terms of finite differences is considered to obtain a
numerical solution of the above equation. The traffic flow is then distributed
through the junctions in the city.

ENEL . Traffic Flow reconstruction, real time
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* Analisi Dati raccolti via Social Media
— Predicting presences
* Analisi Dati raccolti via Mobile App
— Tracce, matrici OD, heatmap
— Regency e frequency
— Impatto in uscita da Firenze
* Analisi Dati raccolti dai Flussi di traffico
— Ricostruzione del traffico in punti non misurati
* Analisi Dati raccolti dai Parcheggi _
— Predizione dei posti liberi
* Analisi Dati raccolti via Firenze WiFi
— Tracce, matrici OD, heatmap
— Predicting presences
* Analisi Dati Dati raccolti via Cellular
— Valutazione comparativa TIM-VODA
— Valutazione comparativa FirenzeWiFi-Tim-Voda
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FiRenzE | B, |EEE  Free Parking space trends
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12 parking areas in Florence
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Free Parking space trends
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Careggi car park
Model BRNN model results
features R-squared | RMSE | MASE
Baseline 0.974 24 1.87
Baseline + Weather 0.975 24 1.75
Baseline + Traffic sensors 0.975 24 2.04
Baseline + Weather + Traffic 0,975 ) 187
Sensors

* Active on Mobile Apps as:
— «Firenze dove cosa»

= ((Toscana dove cosa» Precision: 97,5%

(& Su Mabmty J

DISIT lab, BigDataArc 2018-19, Big Data Ana

2 Parcheggio |

N Stazione
Firenze
S.M.N.

< Parcheggi x

Piu vicini ® Piu vicini Q@ Posti liberi

Tempo reale
Parcheggio §tazlone Firenze S.M.N. 527 08062000
< Parcheggio auto ooy

®2546m Q 263 m 537 08060015

+ Parcheggio Stazione Firenze SM.N. %

Andamento Giornaliero
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Monitoring Station for Parking

boe ; ‘?\
:
f i 'nr!ni\l
! Al

; /
%) i

uj’g‘

&

®

i Parcheg
~{ Stazione
| Binario 16

Maria
MNovells
Pontp & r
A,
e/ .
]
W)
1
2

gio

Car Park Stazione Binario 16

F

Uk

@ © Ooen trvREN cowEn

ns
-

= Parcheggio Stazione Binar... X

(23 2

Around Here

Real time
120 11-03-2018 23:26
Predictions
69 11-03-2018 23.45
28 11-04-2018 01:30
28 11-04-2018 01:45
69 11-03-2018 23.45
Daily Trend
150
100
50
£ >
R oo o oB A0 12 AM 4B B 0 g2
Saturday
= Car park

[ Abbonamenti - Tessera a scalare dal
valore di ? 120,00 Euro al costo di ? 100,00"
"salvo disponibilita, tanffa attivabile
esclusivamente con pagamento anticipato
Validita - mese solare, ovvero dal primo all?
ultimo giomno del mese solare di riferimento
indipendentemente dalla data di acquisto
L7abbonamento mensile polra essere
utilizzato anche in un mese successivo a
Abbonamenti_autovetture:N/A---
Abbonamenti_moto: N/A-—

Car Park Stazione Firenze SM.N.
" S 4

p rerge
ol LT

Parcheggio
Stazione
Firenze

S.M.N.

Ir.
-,;a'q'l-.
b:::::.n ] h
Pogte. '8 » - ‘*. e
w""‘"\’ "',“,"9“ i 4
Vesputer 4.,
& R NG
/o
e e, ~
Jing
W = )
% N /) ]
® 4 i
e { a’z, {
+ H %

@ £ Coemtreetins corwtuion

https://www.disit.org/dashboardSmartCity/view/index.php?iddasboard=MjQ2

f = Parcheggio Stazione Firen... X
4

vy
Around Here
Real time
370 11-03-2018 2326
Predictions
112 11-03-2018 23.45
544 11-04-2018 01:30
545 11-04-2018 01:45
112 1-03-2018 23.45
Daily Trend
1000
500
& >
P PP PR O ORPD
Saturday
=» Car park

B Abbonament: NIA—-
Abbonamenti_autovetture:N/A—
Abbonamenti_moto: N/A-—-—
Tariffa_giomaliera: N/A——
Tariffa_oraria_autovetture: - Prima ora non
frazionabile: 7 3,00 - Seconda ora e tutte le
ore successive frazionabili alla 1/2 ora: 7
3,00 —-Tariffa_oraria_ordinaria_lun_sab
N/A—-Tariffa_orana_speciale_lun_sab: N/A-
—Taiifie: NiA—Tariffe_dom_festivi. NiA—
Tariffe_moto: - Tariffa oraria: ? 0,50 ogni ora
o frazione di ora - Tariffa giornaliera: dalle v

1 T
FIRENZE

DINFO | DISIT

127



UNIVERSITA
DEGLI STUDI

FIRENZE

C. Badii, P. Nesi,

DINFO

DlPAHTIMENTO Di
INGEGNERIA
DELL' INFOFtMAZlONE

DISIT

RLSE)I'FIIBUTED SYSTEMS
TECHNOLOGIES LAB

rre

Park
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open data", IEEE Access, preprint, 2018, https://ieeexplore.ieee.org/abstract/document/8430514/

Forecasting Techniques
Comparison Error BRANN | SVR | RNN
Careggi car park
MASE Night 34.85 16.29 20.01
MASE Morning 0.76 1.42 2.82
MASE Afternoon 1.89 4.34 3.66
MASE Evening 1.99 ) (sl 2.33
MASE 1.87 2.34 3.16
Pieraccini Meyer car park
MASE Night 6.08 12.83 10.03
MASE Morning 0.86 127 4.90
MASE Afternoon 1.87 2.91 6.75
MASE Evening 1.36 1.57 10.23
MASE 1S 2.06 6.67
S. Lorenzo car park
MASE Night 10.33 11.81 18.34
MASE Morning 2.13 1.91 3.93
MASE Afternoon 2.70 3.15 237
MASE Evening 2.15 3.09 3.82
MASE 2.72 321 4.19
Beccaria car park
MASE Night 9.32 7.80 12.47
MASE Morning 0.95 1.25 4.87
MASE Afternoon 2.49 2.14 2.45
MASE Evening 2.96 4.75 5.91
MASE 203 2.67 4.85

iall Id, DIigUdLdATL £

20
18
16
14
12
10

8

OoONBO

Pal.Giustizia
Oltrarno
Alberti

StazioneFortezzaFiera

W Baseline

B Baseline + Traffic Sensors

l. Paoli, "Predicting available parking slots on critical and regular services exploiting a range of

B Baseline + Weather + Traffic Sensors

B Baseline + Weather

Parterre
StazioneBinariol6

PieracciniMeyer
Beccaria

Careggi

S.Ambrogio

S.Lorenzo

StazioneFirenzeS.M.N.
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Performances el
Trainin Forecasting Techniques
5 [ 'BRANN | SVR | RNN | ARIMA o
?v;ra.ige 30
raming 76.3 9.1 598.7 9.2 70
processing 60
time (sec) 50
Re-Training . : : 40
frequency Daily Daily Daily Hourly 30
ini 20
Iraining 3 months 3 months | 3 months | 3 months 10
period =
Estimation | BRANN SVR RNN | ARIMA
Average
Estimation 0.0031 0.0052 0.034 0.0015
time (sec)
Estimation
frequency Hourly Hourly Hourly Hourly
Estimation
predicted 1 hour 1 hour 1 hour 1 hour
period

vioni

Time

1aw, vigrataniv cuto-1Jd, Blg vawa Anary uus

Average Vehicle Time

Vehicle Flow

Vehicle Concentration
Average Vehicle Speed

Temperature

SOD
POD

Humidity

Day week
Week end

Day
Month

©
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=
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m BRNN Baseline Sl

B BRNN Baseline + Previous Hour sensors

m BRNN Baseline + Previous Hour Weather + Previous Hour

Sensors
m BRNN Baseline + Previous Hour Weather
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* Analisi Dati raccolti via Social Media
— Predicting presences
* Analisi Dati raccolti via Mobile App
— Tracce, matrici OD, heatmap
— Regency e frequency
— Impatto in uscita da Firenze
* Analisi Dati raccolti dai Flussi di traffico

— Ricostruzione del traffico in punti non misurati

Sy 1S
Ve
LB

* Analisi Dati raccolti dai Parcheggi L
— Predizione dei posti liberi N

e Analisi Dati raccolti via Firenze WiFi _ M““@SO—MQ

— Tracce, matrici OD, heatmap
— Predicting presences
* Analisi Dati Dati raccolti via Cellular
— Valutazione comparativa TIM-VODA
— Valutazione comparativa FirenzeWiFi-Tim-Voda

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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 Monitoring movements by traffic
flow sensors

— Spires and virtual spires

* Monitoring movements from
Mobile Cells

— Unsuitable for precise tracking
and OD production

* Monitoring movements from Wi-Fi

* Monitoring movements and much
more from mobile Apps

DISIT lab, BigDataArc 2018-19, Big Data Analytics



* Instrumenting Wi-Fi
— 1500 AP = 345 instrumented
— Stream from AP to DISIT Lab

| resolute

(. 7 Firenze Wi-Fi

o

Access Points List

— Real time monitoring 2 dashboard AP Ghusters

* Data Analytics
— heat maps

— Analysis of user behavior
— Clustering user behavior

i

APs Graphs

w
’r.- rd DISIT - Distribusted Systems and nternet Technologies Lab

Access Points
Coverage Map

WiFi (Clustered)

C

APs Streaming
Realtime

Firenes - Suncuy December i 391 13:55:33

@

Access Points Clusters
Coverage Map

()

APs Streaming

R

Interactive People Flow
Maps

— Predictive models about user behavior

— ldentification of critical conditions, anomalies

DISIT lab, BigDataArc 2018-19, Big Data Analytics
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* From Wi-Fi:
— Anonymized data
— Constrained to be on AP GPS location
— Change of AP location
— Different precision
— Non dense spatial coverage
— Problems in the case of high speed traffic

* From Telecom Operators Cells:
— Typically not densely measured in time
— Precise tracking not possible with data provides, only statistical reconstruction

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

s 8 I\ DISIT lab, BigDataArc 2018—19, Big Data Analytics
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Real Time Monitoring of Wi-Fi network

3 ._-' ol - WY . APS> 9 =dil 4 iRC
‘ﬁj > Distributed Systems and Internet Tec Lab Firenze - Friday December 16 2016 20:20:24

%f?

=

 Time Range: 20161246 20:15:20 - 2016-12-16 202020

£l [N L >
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Distinct APs: 343

User Behavior Analysis

Distinct APs (last 24 hours): 311
Distinct Users (last 180 days): 1102098
Distinct Excursionists (last 180 days, < 24 h): 687025

. E

——>New City Users
VS
/vReturning
““““““
Recency

= & * = = 10 11 1=

3500

2000
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2000
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13 12 1% 1E& 17 s
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pEiRizazal

46 a4F 48 4% =0 =1 => =3 Ta ==

DISIT lab, BigDataArc 2018-19, Big Data Analytics

139



\j ]

DINFO |DISIT ° y ~ “resolute
._._r_—'.':—_~~-.:E ; =

=== Distribution in the tirst 24 hours
250000
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Shive v
Bl 2 VK
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FIRENZE

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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Firenze Wi-Fi | =
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- Valutazione a 180 gg
- 50% circa sta meno di 24 ore
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Firenze WiFi
I Cosa accade nelle

140k

prime 24 ore

120k

100k

- Valutazione a 180 gg
- Quanto sta il 50% circa che sta meno di 24 ore
- Cosa fa ? = si puo’ vedere dalle App

gok 1GNP
60k
40k

20k

Ok

I I I I E l Lol o [ R o & B B B 8
11 12 13 14 15 16 17 18 19 20 21 22 23
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Analisi Dati raccolti via Social Media

— Predicting presences

Analisi Dati raccolti via Mobile App

— Tracce, matrici OD, heatmap

— Regency e frequency

— Impatto in uscita da Firenze

Analisi Dati raccolti dai Flussi di traffico
— Ricostruzione del traffico in punti non misurati
Analisi Dati raccolti dai Parcheggi

— Predizione dei posti liberi

Analisi Dati raccolti via Firenze WiFi

— Tracce, matrici OD, heatmap

— Predicting presences

Analisi Dati Dati raccolti via Cellular _

— Valutazione comparativa TIM-VODA
— Valutazione comparativa FirenzeWiFi-Tim-Voda
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Andamenti giornalieri

Andamenti settimanali
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Heatmap di TIM (250 metri) non paiono precise
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e Volumi del numero delle persone per ogni fascia oraria
sovrapponibile e per ogni mese

— Maggio, Giugno, Luglio, Agosto
— Settembre non e completo

Vodafone tim| Voda/Tim

Media, Numero utenti
(non distinti) mese 3.183.017 15.036.991 0,582

varianza 2,27549E+12 4,83645E+12 0,009
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e Dati telefonici:
— Catturano sia residenti che turisti senza una forte distinzione
— Cons: Non permettano di tracciare matrici origine destinazione
— Cons: Sono ad una risoluzione troppo bassa: 15 minuti = 6 ore
— Pros: valutano anche fuori dall’area urbana

* Dati Firenze WiFi:
— Catturano principalmente i turisti e movimenti in strada
— Permettono di fare matrici OD solo se la rete e’ ben instrumentata
— Forte correlazione con dati delle reti cellulari negli orari centrali
— Cons: non lavorano fuori dall’area ubana
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* Assess people and traffic flows to

— improve services
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Routing and Multimodal Routing
* Modes eSS g S

2

=| Public transport i Municipalities i Text Search | Address Search | Events H'":""J
| I R
|

— Pedonal, Veichles = s : = '
’ o Vi * !,{% (.{E‘E - B Q@ VIAGIANDOMENICOROM 3¢ fi] ~

- Select a Line - v

- P u b I IC M u It' m Od d | | Sescre st i @ EE' ' Q(® VIADELLATORREDELG/ % ] ~
| Select a bus stop:

- Select a Stop - ¥

— Multi Point for —

Q Plusorto QI.I;ElO %
3/11/2018 22:13 -

| P

. . o
Deliverin —
Coord: 43.7600,11.2420 k e
Address: VIA SENESE, 1. FIRENZE
( :O n St ra i n ed Path fram here | | Path to here
| From: Via SAN GALLO, 203, FIRENZE

[ J To: VIA SENESE. 1, FIRENZE
. Route via: | public_transport *
Start datedtime: today

Search Path

— IV| O b i I e Ap pS + Length: 9637m arrival time:18:57:46 (00:36:40)

1. nd 121m {18:21:05)

A . 1 1 H i 2 Piazza della Libert 137m (18.22:36)
I C ro p p I Ca I O n 3 Viale Don Minzoni 62m (15:24:21)

4 Via Leonardo da Vinci 9m (18:25:10)

4 Percorso C}

E VIA GIANDOMENICO ROMAGNOSI, 8 FIRENZE

5 (3 13 : Leonardo Da Vinci - Il David 5388m (18:30.00) Distarz; 10557m v
g 6 (2 13 : 1l David - Petrarca 3772m (18:48.00) Durata:00 5741
e D a S O a r 7 Viale Francesco Petrarca 74m (18:56:00) Due Sirade Afrivo Pravisto: 231108
8 Piazzale di Porta Romana 42m (1856 56) ¥ 77im
9 Viale Niccold Machiavelli 7Tm (18:57-26)

10 nd 19m (18:57:31) E 20 - Romito Richa - Beslan T1 Forlezza

— ServiceMap service ;

I anmth: 194%m arriual Hma 400220 IAN- 42440

o
F 35 13 : Beslan T1 Fortezza - Il David

on Tuscany in ' i

SnapA4City — e
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* Pedonal
— Normal
— Quite

3

C

Selec :
|- Select a Line - v
Select a route:

- Select a Route - ¥

Select a bus stop:
- Select a Stop - ¥

Position of selected Busses

Actual Selection
Coord: 43.7595,11.2416
Address: V[A SENESE, 27, FIRENZE

| Path from here | | Path to here |
1

Select an agency: :

| Public transport | Municipaities | Text Search | Address Search | events |5,

From: VIA SAN GALLO, 203, FIRENZE
To: VIA SENESE, 27, FIRENZE

Route via: | foot_shortest v

Start dateStime: loday now

Search Path

‘ ~ Length: 3321m arrival time:19:05:58 (00:42:55)

1. nd 36m (18:22:44)

2. Via San Gallo 830m (18:23:12)

3 Via de’ Ginori 249m (18:34:05)

4 Piazza di San Lorenzo 49m (18:37:21)

5. Borgo San Lorenzo 125m (18.38.00)

6. nd 89m (18:39:38)

7. Via Roma 182m (18:40:45)

8. Calimala 100m (18:43:09)

9 Piazza del Mercato Nuovo 35m (18:44:28)
10. Via Por Santa Maria 176m (18:44:56)
11. Ponte Vecchio 135m (18:47:15)

12 Via de’ Guicciardini 34m (18:49.01)

Due Strade

=] T"%

i

Select an agency: :
L= Select an Agency - =
Select a line:

o _'.] —Pamn

=

Public transport [ Municipalities [Text Search I Address Search I Events l

- Select a Line - ¥
Select a route:

- Select a Route - ¥
Select a bus stop:
- Select a Stop - ¥

Position of selected Busses

Actual Selectior R o

Coord: 43.7837,11.2631
Address: TA', 43, FIRENZE

| Path from here | | Path to here |

From. FIAZZA DELLA LIBERTA" 43, FIRENZE
To: 1A SENESE. 27, FIRENZE

Route via: | car bl |

Start gateltime. today [now

Search Path

Found 1 paths (in 1,735s) =
| ~ Length: 5690m arrival time:18:28:01 (00:03:44) | ]'

1 Piazza della Liberta 260m (1824 16)

2. Viale Spartaco Lavagnini 665m (18:24:24)
3. Viale Filippo Strozzi 721m (1824 57)

4 Viale Belfiore 502m (18:25.26)

5. Piazzale di Porta al Prato 168m (18:25:51)
6. Viale Fratelli Rosselli 218m (1825:55)

7 Piazza Vittorio Veneto 284m (18:26:01)

& Ponte della Vittoria 104m (18:26:10)

9 Plazza Taddeo Gaddi 66m (13 2615)

10 Via De’ Vanni 363m (18:26-15)
11, Piazza Paolo Uccello 49m (18 26 331
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* Ponti
* Sottopassi

* Passerelle
* Allagamenti
o

Riduzione di carreggiata
e Barriere puntiformi e ad shape
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Prediction and identification of anomalies

#of Users

Guessing number of users of Wi-Fi Access Pomts

Ut stnes G- AP lorecen e series O APmverige me series 0 APlasge

/Cluster confiderice

AP average and confidence

Actual AP trend for today

UNIVERSITA

2 | DEGLI STUDI u?u!ﬂ.fuo
i | FIRENZE | 8555,

DISIT
5

AP prediction for the next time slot in the @ay on the basis of past weeks
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- Anomaly Detectlon

Date and Time
2018-07-01 02:00:00
2018-07-01 04:00:00
2018-07-01 19:40:00
2018-07-01 19:50:00

Accidents vs Traffic 1

Anomaly
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0
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Twitter Vigilance Real Time Firenze

Twitter Vigilance Firenze

Traffic flow map
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o e e e I e e e
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Smart City Decision Support

* Smart Decision Support System

. . & C | [} smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98C6DFF2587BTDT8F4# ¥
based on System Thinking plus - bt : —
* Actions to city reaction, E:J..@ eSS %
resilience, smartness.. s - e
Enforcing st 3 3
e Mathematical model for Process via s galo " -
propagation of decision A -
confidence.. Model: Change position of a bus
5 m s
* Collaborative work..., T Y
. morgagni 10
* Processes connected to city data: | e —, u
DB, RDF Store, Twitter, etc. o o pstan e |
* Production of alerts/alarms T —
* Data analytics process Mods: TestGP
| Process:Istanza Test GP2
f TWItter Processes Model: TestGP_cloned ! |NameModel  Open Restaurant Date creation  15-06-2015 16:45:08 @
® reuse’ Copy past’ ves Process:Istanza Test e . Name Process via santa marta 3 ::;I:::::jl ;:j‘:z: :;
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Snap4City

@ File Edit Code View Plots Session Build Debug Profile Tools Help snapdcity [= | @
o - On =+ 4 & A Co to file/functie ~ Addins = K Project: (None) =

roottooladmini Console Terminal —_r © | RunRestApi R @ 00Index html INDEX =)
RootAdmin | Idap S aadCHY/S nandCiattatiit o  Source on Save y, F- +Run  “4 = Source -

> source(’~/SnapaCity/SnapacityStatistics/RunRestApi.R")

” 1 ~/SnapaCity/SnapaCitystatistics”™)
Dashboards Starting server to listen on p sase 2 ('~/SnapaCity/SnapdCityStatistics/Stat4CityFunctions.R")
Running the swagger UI at http 127.08.8.1:8080/__swagger__/ 3 apl <- plumber::plumb({~StataCityFunctions.R"
4 apisrun(host “@.9.9.8", port-8088)
> setwd("~/SnapaCity/SnapaCitysStatistics”™)
> source(’~/SnapaCity/SnapaCityStatistics/StatacityFunctions.R")
ific > api <- plumber::plumb("Statd4CityFunctions.R"}
> api$run(host = "8.8.8.8", pori=8880)
T Applicatio Starting server to listen on port 8880
Running the swagger UL at http://127.8.0.1:80808/__swagger__/
| s 1
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R Script =
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ll,. s List =
nt and Auditing ¥ \ i
- H \ f 1580 obs. of 2 variables -
¢ \ g/ -
<Object containing active binding>
“CarParkBeccaria”
® N “http://192.168.0.206: 8898 /sparql ?default-graph-uri=&query=SELECT+DISTINCT+X3Fdate+X3Ffre.
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function (se,
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