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Data Driven Decision Support

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

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

e Data Analytics, ML, Al

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

* Data Ingestion
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Challenges vs Technologies
e DSS, Decision Support Systems, with multiple objectives:

e Quiality of life for citizens, improvements of services, cost reduction,
innovation, attractiveness for tourists and/or industries and/or commercial
activities, etc.

e provide the decision-making process with simulation tools integrated with
short-, long- and very long-term prediction algorithms
- what-if analysis

e Analyse incipient events to cope with events;
e Analyse future situations for structural planning: tactics/strategic.

e Opportunities and needs

e exploit huge amounts of heterogeneous data (Big Data) that come from the
territory, from the structures and services of the city and from the stakeholders;

o flexible, dynamic and interoperable models and analysis tools;
e accessible for:
= QOperators, decision-makers, stakeholders;

= |n some measure also for citizens: as a tool for illustrating and discussing
possible solutions and development plans with them: cowork

IRENZE
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* Digital Twin
— Connected with real systems

— Modelling aspects: structural, visual, T Tt SRR
informative, real time data sensors (context), |{ = = ¢
POI, functional, resources, etc. s

— Integration: Al/XAl techniques, simulations,
users’ needs, etc.

e Utility to
— Experiment via simulations and analysis by
case
* Reduction of costs to experiments new solutions
* Share the possibilities with city users
— Virtual Representation

* Easier to understand the context, review from
multiple points of view

— Who

* Discussion with city users, decision makers
* Support: decision makers, proposers of solutions

Snap4City (C), September 2023 <)
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' ' 3D representation of the city with...
e geomorphological, hydrogeological aspects,
e private and public transport networks,
e \aste recovery systems,
e weather conditions, climate and microclimate,
e e events, emergencies, ..., parking, sharing, ...
e tourist and city user flows, origin destination matrices,
T : = e commercial activities, urban decorum, public lighting,
e green areas, cleanliness, safety on the road and in pedestrian areas,
e places for entertainment events, cultural activities, attraction and
aggregation points of the city,
Complex and heterogeneous information, structured and

unstructured, historical series and in real time data, public/private and
sensitive data for security aspects.

-~

:m\pxww 3 o =2 Reuse of legacy systems
meri pucci

GIS (Geographical Information System),
ITS (Intelligent Transportation System),
AVM (Automatic vehicle monitoring),

O
O
O
o from 10T (Internet of Thing) systems and networks.

Snap4City (C), September 2023 10
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e Unexpected unknows
e Controlling Status: management, and operational

o Monitoring via KPI
o Computing predictions data from the field and KPI

o Anomaly detection
o Early warning on critical conditions
e Making plan: tactic and strategic, medium and long range

o Prescriptions
o Risk assessment

o What-if analysis on scenarios
o Simulation and predictions

o Resilience

SnapA4City (C), September 2023
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Available DA / Al Solutions on Snap4City

* Mobility and Transport

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

* High Level Decision Support Solutions
— Management Strategies
— Resilience and Risks Analysis

* Low level Techniques
https://www.snap4city.org/download/video/course/da/

SnapA4City (C), September 2023
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DATA ANALYTICS 2

ARTIFICIAL INTELGENCE

https://www.shap4city.o

re/download/video/DPL

SNAP4SOLU.pdf
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e City is a system of systems
— Cascading effects
* Transport networks
— Main means for rescue teams, food, water, etc.

* Energy networks

— Communication, power supply for health, cyber
systems, etc.

 Hospitals networks
e Aggregation areas

SnapA4City (C), September 2023
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ERMG: European Resilience Management Guide—

http://www.resolute-eu.org/ CRAMSS -
Collaborative Resilience
Assessment and Management

MONITORING SUpporiSyelern

RESPONDING

*Big Data Platform
-loT/IoE/Open Data
-Real Time Dashboard

- Human Behavior Analysis
- Predictive Analytics
-Urban Transport System Dynamic

* Resilience Control Room Analysis
- Data Analytics - Resilience Quantification
- Early Warnings - Network Analysis

-Urban Traffic Manager Data Exchenge

-Smart Decision Support Systems (DSS)

- Evacuation Decision Support
-Smart Intelligent Transport Systems
-Emergency Support Smart App

*Resilience DSS

-European Resilience ® @
Management Guidelines
-Game Based Training

15
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http://resilienceds.km4city.org
* FRAM Model .

SEUCINCEEE Q

Add New 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, web tool
* Open for ali
* Validated on ERMG: European Guidelines

SnapA4City (C), September 2023
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* Smart Decision Support System € 5 C | srars dorg 080 deyhome i essona TS S23F TR0 SRCEORFETRTOTo
based on System Thinking plus =APR@O

Add New Model

* Actions to city reaction,

Process:viale spartaco

resilience, smartness, ...

Process:via san gallo

Process:via santa marta 3

* Enforcing Mathematical model r—
for propagation of decision hasee |
confidence.. eyl — J

Add New Process

* Collaborative work, ...

* Processes connected to city data: | =

Model: TestGP

o0 |-

DB, RDF Store, Twitter, etc. S S 5
* Production of alerts/alarms R et
 Data analytics process — ey

«‘Pém'

e Twitter Processes http://smartds.km4city.org R
* reuse, copy past, ...

Snap4City (C), September 2023 17
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n Colonica
= SAN GIORGIO A COLONICA

s

Flood sensors observations:
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Firenze Peretola

[T/
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“
~

Firenze Universita

Threshold: 1.0
From: 2016-01-01
To: 2016-07-29
Draw region to analyze:

Load predefined region: Firenze

Mean precipitation:

GetObservations

Assessing Risk
* hydraulic
* Seismic

Data
2016-04-11715:59:00 12
2016-04-11715:59:00 205

2016-04-11T15:59:00 105

Q) \'\\ '

14.333333333333334

mm/h

Osmannoro

00 00

00 /00 b
1

—

Aantignano

St

:J

antignale
\

A\
.

Scandicci

Analyze

]

Rinaldi T

Relevant Services

San Martino alla Palma

Min asset value: g0

@  Service
villa delle terme case di cura
e dibty 4 villa dei pini srl
Mosciano @  Poggio Secco
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Flood Event Flood Observation Traffic Observation Damage analysis Layers panel Vulnerability info ~ Service Observation Aerial with labels j Save Analysis  Export Configuration

FORNI

Jr solute
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: L-J La Fabbrica ;::;ZE:;:
Montorsoli Stazione
Colohnata v PIAN DI SAN BARTOLO Calding e’@ 50/ E
SERVICE close Trespiano 4\: %’b e, B %
NAME:villa maria teresa hospital... (§°‘& [ 5Ps4 |
-©
o
::;l;:s:s.VIA DELLA CERNAIA FIRENZE, Hﬁj :’:Sje "
; 5 Semavall “—r~—r~—
% SERVICE TYPE: http://www.disit org/kmdcity
& /schematPublic_hospital
8 ., hito: ; ;
) :::{';:ﬁ;f‘”"’ s e feson Traffic observations:
SERVICE: http://www.disit.org/km4city/resource R Domenica = From Daie nh il oy
| /7ab1bcd5b84357b727dd671e6081d2db Dominico n

U‘ Alessan, s , 0 VIA DELLA MATTONAIA 2016-10-10 18:01:08 58 15 2435
4 NP (@] LUNGARNO AMERIGO VESPUCCI 2016-10-10 18:01:08 18 65 1842

D WKT DESCRIPTION: POINT (11.2561 43.7866) 0 VIA CAMILLO CAVOUR 2016-10-10 18:01:08 61 12 2009

VIA VALFONDA 2016-10-10 18:01:08 27 53 3307

VIA VITTORIO ALFIERI 2016-10-10 18:01:08 23 58 2798

VIA SENESE 2016-10-10 18:01:08 27 54 3216

VIA GUELFA 2016-10-10 18:01:08 68 3 420

VIA DELLA SCALA 2016-10-10 18:01:08 60 13 2157

PIAZZA DI SAN FELICE 2016-10-10 18:01:08 62 10 1697

BORGO SAN FREDIANO 2016-10-10 18:01:08 57 17 2690

VIA VITTORIO ALFIERI 2016-10-10 18:01:08 10 74 195

VIA DEL CAMPUCCIO 2016-10-10 18:01:08 60 13 2157

VIA DEI BENCI 2016-10-10 18:01:08 22 59 2679

ik 5 O PIAZZALE DI PORTA ROMANA 2016-10-10 18:01:08 64 8 1361

Street Type Value

VIALE MAZZINI GIUSEPPE, FIRENZE Public_hospital -
VIA FOSCOLO UGO, FIRENZE Public_hospital -
VIA INCONTRI, FIRENZE Public_hospital -

18
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PM - Not to be exceeded on more 99" percentile
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PM,, Calendar year Limit value, 40 pg/m?®  (*) 20 pg/m?
) Not to be exceeded on more
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3 8_hour mean 8 , 120 pg ys per year, 3 Hg
over three years
Not to be exceeded more than
INO. [o] hi imi 3 (% 3 (*
), ne hour Limit value, 200 pg/m® (¥} 18 times a calendar year 200 pg/m? (*)
NO, Calendar year Limit value, 40 pg/m* 40 pg/m®

Ilm'r
B.." e ey O €

¢“SNAP/crry

gdicators

United Nations Sustainable
Development Goals, SDGs (for which
cities can do more to achieve some of
the 17 SDGs, https://sdgs.un.org/goals);

15 minutes cities (where primary
services must be accessible within 15
minutes on foot);

Global
Vs
Local

objectives of the European Commission
in terms of pollutant emissions for: NO2,
PM10, PM2.5

(https://environment.ec.europa.eu/topic

s/air_en);

PUMS: mobility and transport vs wnv
SUMI: mobility and transport vs env

ISO indicators: city smartness,
digitization. Tech level

Snap4City (C), September 2023 i
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What would support my neighborhood to
become a 15-Minute City?

Come
Using the Open Data: /
We developed a data analytic tool based on = I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,4ex i
minutes areas of the city. | [ Critical 3
§ Insufficient
Good public Satisfactory Rinald
. ) Fairly good N
transport services: B Good o 1=
GIRF T U | i gt
line, train stations, Th.e tool .supports t.he becomm.g of a 1?- = 5/’5_‘5\\5 -
cycle paths Minute city evaluating the service level in b X 3/ 3 X
various domains. o R - il

Services
Careggi/Rifredi is a relevant district in
Florence because of hosting the main
Florence/Tuscany hospitals Careggi and
Meyer, but also university headquarters
and many other workplaces.

Economy 5" Housing

Culture
and
Cults

Environment

Entertain.

Social Education
Security

1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4cCity (C), September 2023 20
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Smart City ContrO, Room COMUNE DI r"*SNy
: \ FIRENZE
Florence Metropolitan City

* Multiple Domain Data Nelet, SIS RS0

e Thousands of Open/Private data, POI, |10T, etc. A

* mobility and transport: accidents, public transport,
parking, traffic flow, Traffic Reconstruction, KPI, .

* AND: environment, civil protection, gov KPlI, cowd 19, e e
social & social medla people flow, tourism, energy, - (S e (i e i
culture,

* Multiple dash/tool Levels & Decision Makers

e Real Time monitoring, Alerting, quality assess.

* Predictions, KPI, DSS, what- |fanaly5|s*
* Historical and Real Time data
* Billions of Data
* Services Exploited on:
* Multiple Levels, Mobile Apps, API :

Since 2017

Snap4C|ty (C) September 2023
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Traffic

FirenzeTrafficRealtime
Traffic Controls:
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https://youtu.be/JLzT9k3Xbc0
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Snap4City Analytics

* Decision support systems
* Improvement of life quality
 Sustainable Solutions

* Reduction of costs _
Data Analytics

e Risk Assessment

* Resilience System Modeling

and Simulation

|

Knowledge

Prepare ¢“SNAP/crry
Absorb =By
Recover .
Adapt | e

damage |7 £ -

Anomaly Detection
Early Warning

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Disaster Recovery

l

Models

Strategies and

Scenarious

Prescriptions / Plans
What-if Analysis /Partialv

Decision Support System

targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15Minindex,...



AND TECHNOLOGIES
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FIRENZE BSfNHwmaone  Demurniain S DEVELOPMENT

<:ALS CUSNAplICITV 2

GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

e 15 Minute City Index:

— 13 subindexes: energy, slow mobility, fast
mobility, housing, economy education, culture
and cults, health, entertainment, gov, food,
security...

* Monitoring and Prediction of energy
consumption

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

Community of Energy, planning energy plant

o |

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

A4

1

b

Ay ';._“‘
SIIST i - h §

Mot cominirny

S
o

- ¢ Origin Destination matrices computation

e Smart City infrastructure: monitoring and
resilience, long terms predictions

e Effective and Low cost smart solutions
* What-if analysis, Simulations

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1

CLIMATE
ACTION

itoring and Predicting: NO2, NOX, CO2
c flow, pollutant, landslide, waste, etc

c flow reconstruction
and vs Offer of Mobility analysis

1

PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Shortening justice time

Anonymization and indexing legal docs.
Prediction of mediation proneness
Ethical Explainable Artificial Intelligence
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What-if Analysis on Pub Transport

* Definition of scenarious impact on

 Traffic, Pollutant, parking, public transport, private flows, etc.
e KPIl analysis g Wacome 1 DORAM ot 1, N sson ot e REERE s AN N A

(,§° <

g

o

arohe The public transportation system has been analyzed in the City, considering the service offer vs. mobility demand. The top-thirty most
Hadl

crowded stops are presented on the right panel and on the map. Please, select your desired scenarios or a stop on the map to perform other
. analysis.
2o N A

75 Pick-ups
@ Drop-offs

m“Hl! Al

1= Pick-ups/Vehicle Arrival
@ Drop-offs/Vehicle Arrival
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© Assistant

Closer Latest Expiring © Assistant =4 Results

pr-w K-Market Jétkéasaari
HELP US 1 Closer ' Latest -> Ticket sale

®@1521m Q47 m
Can You Contribute With A Review Of "RASPINI RARI

FIRENZE | Ree AU prSTEvS
DELL'INFORMAZIONE TECHNOLOGIES LAB

D NANTES FLORENTIA" ? Help for a better sel

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

?
Haye Yod Been Here? ->» Pre-primary education
m See Semice

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

= (]
[ = | 1. * Have you been at Giardino di piazzale i
ALERT il Donatello?
You Parked In A Residential Zone Yes No

1 Expiry: 2017-02:20 12:19:59
H

2. How Much Did You Like?
i@ W4 m 1139

123 45

“ Cancel

& Assistant %3

Closer | Latest Expiring

EVENT today m

[FF) “Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTQ STEFANO AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: ® 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service m

User
context

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

Can confirm that you LIVE around VIA TRIPOLI?

[ ]

¢“SNAP/crry

(P T

o

e
B Témg

oY = - r
i=eeifiel
- — ! -4
J
Rule name Type #sent #viewed #uie
e #sen
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.079
- commuter 5 (0.29%) 0 (0%) 0 (0%
- student 14 (0.81%) 0 (0%) 0 (0%
- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours) (4 min) @ Engagemen... [#min)
24652
18489
11326 Precedente 2 0 7 8
Attuale

6163

Engagement Sent

4 min| @0 Engagemen... [4 min

1100

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

5203
a5 Precedente 44 6
1765 Aftule
¢ 00 Engagement Created
0 Engagement Viewed (4 hours) 4 min) @ Engagemen... 4 min

2 Precedente 1 7
45 Attuale

o0 Engagement Viewed

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

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

City
context

Jgement Sent (daily) (18 min)
Precedente
Attuale

Oct 08:0 16:00 4 Oct

Feme}li Viewed (daily) (25 min)
Precedente
Attuale

F 0600 12:00 18:00 4.0

. c r——]
El8 =t =] = D= R ==y =3 el

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

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

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

Ask (in german) a contribution for a nearby
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E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), September 2023
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