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ÅNeeds of the Operators vs platform
ÅPlatform Overview: from data to interactive tools
ÅData Analytics, AI
ÅSome Cases by Domains: solutions vs analytics

ïCoffee Break

ÅOther Cases and scenarios
ÅOverview of the next parts of the Course
ÅReferences to other material
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We know the Problem
ÅSystems are becoming complex CyberPhysical
ÅDelay in making decisions is a cost!
ÅMissed early warning is a cost!
ÅLack of precision is a cost!
ÅLack of decisions & strategies and/or forecast is a cost!
ÅKPI computation is a cost: 
ÅSDG, PUMS, SUMI, 15 Min City Index, etc.

ÅMaking Decisions Process is less effective when it is:
Ånot fully supported by data?
Ånot performed in time? 
Ånot possible from remote?

ÅHuge amount of data are or could be exploited to make the right 
decision in time.  The always listened reasons:

Åcomplexity, formats, integration, competence, licensing, 
Åcosts, processing, accessibility, discovery, production, .. 
Åvolume, velocity, value, update, ... 
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Publications http://www.disit.org/5487   

¶Smart City, control room 

¶Mobility and transport

¶Environment, pollutant, 

waste, water, ..

¶Green Deal, smart light, ..

¶Energy , Industry

¶Tourism and People

¶Big Data

¶Artificial Intelligence

¶Public and private data

Domains 

http://www.disit.org/5487
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¶ 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);

¶ objectives of the European Commission 
in terms of pollutant emissions for: NO2, 
PM10, PM2.5 
(https://environment.ec.europa.eu/topic
s/air_en);

Å PUMS: mobility and transport vs wnv
Å SUMI: mobility and transport vs env
Å ISO indicators: city smartness, 

digitization. Tech level

Å ΧΦ
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Å Smart City infrastructure: monitoring and 
resilience, long terms predictions

Å Effective and Low cost smart solutions
Å What-if analysis, Simulations
Å Origin Destination matrices computation
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Å Shortening justice time
Å Anonymization and indexing legal docs.
Å Prediction of mediation proneness
Å Ethical Explainable Artificial Intelligence

Å Monitoring and Prediction of energy 
consumption

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

Å Community of Energy, planning energy plant

Å business intelligence tools for decision 
makers 

Å Reduction production costs 
Å Monitoring resource consumption
Å Optimization of Waste Collection 

Å15 Minute City Index:
ï 13 subindexes: energy, slow mobility, fast 

mobility, housing, economy education, culture 
and cults, health, entertainment, gov, food, 
ǎŜŎǳǊƛǘȅΧ

Å Monitoring and Predicting: NO2, NOX, CO2, 
Traffic flow, pollutant, landslide, waste, etc.

Å Traffic flow reconstruction

Å Demand vs Offer of Mobility analysis

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

10/22



What would support my neighborhood to 
become a 15-Minute City?

Good public 
transport services: 
bus,  new tram 
line, train stations, 
cycle paths.

Usingthe OpenData:
We developed a data analytic tool based on
municipal and national open data to assess
servicesadequacyfor people living in each 15
minutesareasof the city.

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.

Thetool supportsthe becomingof a 15-
Minute city evaluatingthe servicelevel in
variousdomains.

15MinCityIndex

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA== 
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15MinCityIndex on Bologna
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Control Room



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

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

http://www.disit.org

Snap4City (C), September  2023 14

https://www.snap4city.org/511 

https://www.snap4city.org/511


Data Driven Decision Support

ÅDecision Support system
ÅAssessment / Strategies
ÅData Rendering, 
Åvisual analytics, business intel..

ÅData Analytics, ML, AI
ÅData aggregation, Storage, 
indexing
ÅData Ingestion
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Challenges vs Technologies
¶ DSS, Decision Support Systems, with multiple objectives:

¶ Quality of life for citizens, improvements of services, cost reduction, 

innovation, attractiveness for tourists and/or industries and/or commercial 

activities, etc.

¶ provide the decision-making process with simulation tools integrated with 

short-, long- and very long-term prediction algorithms 

Ą what-if analysis

¶ Analyse incipient events to cope with events;

¶ Analyse future situations for structural planning:  tactics/strategic.

¶ Opportunities and needs

¶ 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;

¶ flexible, dynamic and interoperable models and analysis tools;

¶ accessible for:

ÁOperators, decision-makers, stakeholders;

Á In some measure also for citizens: as a tool for illustrating and discussing 

possible solutions and development plans with them: cowork
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ÅDigital Twin
ïConnectedwith real systems
ïModelling aspects: structural, visual, 

informative, real time data sensors (context),  
POI, functional, resources, etc. 

ïIntegration: AI/XAI techniques, simulations, 
ǳǎŜǊǎΩ ƴŜŜŘǎΣ ŜǘŎΦ

ÅUtility to
ïExperiment via simulations and analysis by 

case
ÅReduction of costs to experiments new solutions
ÅShare the possibilities with city users

ïVirtual Representation 
ÅEasier to understand  the context, review from 

multiple points  of view 

ïWho
ÅDiscussion with city users, decision makers
ÅSupport: decision makers, proposers of solutions
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Digital Twin
Global vs Local
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3D representation of the city withé

¶ geomorphological, hydrogeological aspects,

¶ privateandpublic transportnetworks, 

¶ waste recovery systems, 

¶ weatherconditions, climateandmicroclimate,

¶ events, emergencies, ..., parking, sharing, ... 

¶ touristandcity userflows, origin destinationmatrices, 

¶ commercialactivities,urbandecorum,public lighting,

¶ greenareas,cleanliness,safetyon theroadandin pedestrianareas, 

¶ places for entertainment events, cultural activities, attraction and
aggregationpointsof thecity,

Complex and heterogeneous information, structured and
unstructured,historicalseriesandin realtime data,public/privateand
sensitivedatafor securityaspects.

o Ą Reuse of legacy systems

o GIS (Geographical Information System), 

o ITS (Intelligent Transportation System), 

o AVM  (Automatic vehicle monitoring),

o from IoT (Internetof Thing) systemsandnetworks. 
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