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Agenda
ÅObjectives and Tasks, architecture and Digital Twin
ÅMonitoring and Control: Mobility, Humans, Engagement, ..
ÅDecision Support Systems, planning, what-if and optimization
ïData Analytics, Artificial Intelligence, XAI, ML
ïTraffic Light Plan Optimisation
ïTraffic Infrastructure Optimization

ÅIndustry Domain: predictive maintenance
ïAutoclave Cycle: Energy Optimisation

ÅDeveloping on Snap4City platforms
ïTraining Suggestion and publications / further reading

ÅDevelopment Costs Advantages
ïAccelerating on Smart City Deploy with Snap4City

ÅPlatform Administration 
ÅAcknowledgements
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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

Public SpacesasCritical Infrastructures
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https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

ÅThe City isa system of systems for city users
ïCascadingeffects

ÅTransportnetworks
ïMain meansfor rescue teams, food, water, etc.

ÅCommunication, ICT infrastructure
ïTV cam, switches, cyber, 

ÅEnergynetworks
ïpower supply for health, cyber systems, etc.

ÅHospitalsnetworks
ÅAggregationareas

https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf


Objectives and Tasks

Architecture and Digital Twin
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Main Tasks
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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
¶ 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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ScenarioEditor

KPI, PredictionsΣ ΧΦΦ

Routing / Dynamic Routing

Traffic Reconstruction

Traffic Light Plan optimization

Traffic Infrastructureoptimization

Urban Simulation



Digital  Twin

ÅDigital Twin
ÅConnectedwith real systems
ÅModelling aspects: structural, visual, 

informative, real time data sensors (context),  
POI, functional, resources, etc. 
ÅAnalytics: AI/XAI techniques, simulations, 
ǳǎŜǊǎΩ ƴŜŜŘǎΣ ŜǘŎΦ

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
ÅNew solutions, impact of disaster (natural and 

provoked) 
ÅReduction of costs in the analysis, in reduction of 

mistakes 
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Department of Information Engineering (DINFO)
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Connect
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Monitor
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events
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Produce City 
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Early Adopters
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Collaborative    
Platform
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GO!
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Snap4City Innovation Matrix and Process
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Design Scenarios



Analysis

Data Discovery 
Data Modeling

Data Processes

Data Analytic

UserInterface+ 
Business Logic

Design

Main Activities of Design
ÅData Discovery: Ingestion, gathering, 

interoperability, discovery, modeling, aggregation, 
mapping Ą digital twin modeling

ÅData Processing: transformation, interoperability;  
computing Indexes, KPIsand benchmarksΣ Χ

ÅData Analytic: statistic, predictions, classification, 
anomaly detection, simulations, optimization, 
routingΣ a[Σ !LΣ ·!LΣ It/Σ Χ

ÅUser Interface: dashboards, web pages, business 
intelligence, visual analytics, what-if analysis, 
business logic, mobile applications.
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