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Main Tasks di un sistema cittadino
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¶ 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 

¶ Making plan: tactic and strategic, medium and long range

o Optimisation: Prescriptions, suggestions

o Risk assessment

o What-if analysis on scenarios
o Simulation and predictions

o Resilience

ÅBe ready for Unexpected 
Unknows



Main tasks di un sistema cittadino

¶ Controlling Status: management, and operational
o Monitoring via KPI
o Predictions vs KPI
o Anomaly detection
o Neuro-Symbolic analysis 
o Risk assessment
o Early warning on critical conditions
o Fast What-if analysis 

¶ Making plan: tactic and strategic, 
medium and long range, micro/macro
o Simulation & optimization
o Generative AI Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
o Collaboration with stakeholders
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Digital  Twin

ÅDigital Twin
ÅConnected with real systems

ÅModelling aspects: structural, visual, informative, real 
time data sensors (context),  POI, functional, resources, 
etc. 

ÅAnalytics: !uṩĤ!u ʌǸǪțɅȡɵʔǸɾṞ ɾȡɃʔȺǍʌȡɐɅɾṞ ʔɾǸɶɾẏ ɅǸǸǱɾṞ 
etc.

ÅEasier to understand  the context, review from 
multiple points  of view 

ÅUseful to perform
ÅDiscussion with city users

ÅSupport decision makers

ÅBy Case Experiments for analysing
Å New solutions, impact of disaster (natural and provoked) 

Å Reduction of costs in the analysis, in reduction of mistakes





Digital Twin Development Platform



https://www.Snap4City.org
Å11 running installations in Europe

ÅSnap4.city.org, Greece, Merano Ṟ >ʔɅǸɐṞ ṟ 
ÅToscana, Pisa, Sweden, ISPRA, Snap4.eu,
ÅAltair, Italmatic Ṟ éɐɃǍɅȡǍṞ ṟṣ 

Å18 projects, 12 pilots on 10 Countries
Å>40 cities/area

ÅWidest MULTI -tenant deploy has
Å26 Organizations / tenant
Å> 9200 users
Å> 1800 Dashboards and applications
Å> 17 mobile Apps
Å> 2.4 Million of structured data per day 
Å> 600 IoT Applications/node -RED
Å> 750 web pages with training
Å> 75 videos, training videos
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Å+ Israel, Colombia, Brasile, Australia, India, China, etc.

Snap4City

https://www.snap4city.org/


High Level Types

ÅPOI, IOT Devices, shapes,.. 
Å FIWARE Smart Data Models, 
Å IoT Device Models

ÅGIS, maps, orthomaps , WFS/WMS, GeoTiff , 
calibrated heatmaps, Satellite data, any kind

Å traffic flow, typical trends, ..

Å trajectories, events, Workflow, ..

Å3D Models, BIM, Digital Twins, ..

ÅOD Matrices of several kinds, .. 

ÅDynamic icons/pins, ..

ÅSynoptics, animations, ..

ÅKPI, personal KPI,..

Åsocial media data, TV Stream, 

Å routing, multimodal, constraints, ..

ÅǱǸǪȡɾȡɐɅ ɾǪǸɅǍɶȡɐɾṞ ṟṣ

Åetc. 



Smart City Digital Twin

>ȡʌʳ EȡȓȡʌǍȺ ¶ɐǱǸȺ ʭȡʌțṟ
¶ Intuitive platform
¶Any Data TYPE, any data source, any protocol
¶Data storage seamless
¶Data analytics Ą artificial intelligence, AI/XAI
¶Data Ethics, AI Ethics, GDPR
¶ Interactive Data Representation, any kind
¶Key Performance Indicators, any kind
¶What -IF analysis ṾSimulation, prediction, 2D/ 3D
¶Micro, Meso e macro scales
¶Operation, planning tactic and strategic / optimization
¶Collaborative and shared representation
¶Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability
o GIS, ITS, AVM, IoT, BIM, CKAN, etc .
o Satellite services
o MaaS , last -mile delivery HUBs
o etc .
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3D Digital Twin

https://www.youtube.com/watch?v=le2XNF8Ftxo

https://www.youtube.com/watch?v=le2XNF8Ftxo


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

Monitoring and Control
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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

Control Horizontal Platform
Å Goals:

ï Increasing quality of Life, quality of services, 
ï Decongestion, Decarbonization, Sustainability 
ï increase efficiency and production optimization
ï Improve accessibility to services: citizens, Tourists, commuters, etc.  
ï Improve security/Safety of city users, risk reduction
ï Costs reduction of services, energy consumption reduction
ï Reduction of emissions and EC taxations

Å Horizontal homogeneous platform Uniform Technology for 
ï Any Vertical operation/plan: mobility, energy, environment, security, tourism, 

infrastructure and assets control, buildings, etc.
ï AI Solutions: early warning, predictions, simulations, what-if, optimization; Deep 

Learning, ML, BERT, LLM, XAI (Shap/Lime), 
ï Development Environment for any vertical, Digital Twin: City Global and Local, IoT, 

VR, Visual Programming, business intelligence, CSBL, SSBL, etc.
ï Interoperability: any format, any protocol, any video management system, any 

sensor, any device, etc.

Å KPI: multidomain KPI, general management, early warning, early 
detection of critical conditions, 15 Min City Index, SDG

Å Mobile App: ƳƻŘǳƭŀǊ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ƻǇŜǊŀǘƻǊǎΩ ƳƻŘǳƭŜǎΣ ƳǳƭǘƛǇƭŜ ŎƛǘƛŜǎΣ ŜǘŎΦ 
Å Participatory: problem reporting, ticketing, etc. 
Å Integration of any kind Snap4City (C), June 2025 12


