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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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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
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SnapAdvisor



Brokers
Brokers
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Brokers

IoT App
OSM, BIM, GIS, ITS

Gateways, satellite

ExternalServices

Web Scraping
TV CAM streams

Social Media

Brokers

IoT App

IoT App
ProcLogic

KB, graph

IoT App
ProcLog.

storage

Business Intelli-
genceCSBL

Entity Directory:
Smart Data Models

IoT Data Models
Digital Twins

Federation 
Smart City API

Entity Inspector

Dashboard/View 
Builder & Mng.

Synoptics & Widgets

HLT Manager

Service Map

Scenario, What-If
On Edge 
On Cloud

Event Driven

API Manager

Waste Mng.

Parking Mng.

Lighting Mng.

Building Mng.

Custom Themes

Sharing/pool Mng.

Sharing / Market PlaceA&A, RBAC, SSO, Blockchain, Resource Managers and Sharing

2/3D Digital Twin

Mobile Apps
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Environment Mng.

Data Manager

Third parties solutions

Traffic Optimiz.

Traffic Light Plan

Applications

Front-End 
Facilities

Tourism Mng.

Public Transport

Energy Mng.Notification Mng.

KPI Support

Technical Architecture
Any API

Routing, MulDyn

Tools

Heatmap Gen.

Prediction Gen.

Measure & Compare

Fines Mng.

Participation Mng.

SnapAdvisor/ Generative AI

Artificial Intelligence tools: 
pred., classif., optimΦΣ [[aΣ ΧΦ

{ƛƳǳƭŀǘƻǊǎΩ ǘƻƻƭǎΥ 
SUMO, DORAM, TFR, ..



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

Digital Twins
Real 
World

Web

Things

Data 
Ingestion

HUB

Data 
Analytics: 
MLOps, 
ML, AI

MicroServiceBased, Proc.Logic
Server-Side Business Logics, SSBL

Knowledge 
Bases & 
Storages

Sensors and 
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Snap4City Microservice Platform
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Proc.Logic

Digital Twin Development Platform
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High Level Types
ÅPOI, IOT Devices, shapes,.. 

ÅFIWARE Smart Data Models, 
ÅIoT Device Models

ÅGIS, maps, orthomaps, WFS/WMS, 
GeoTiff, calibrated heatmaps, ..

ÅSatellite data, any kind..

Åtraffic flow, typical trends, ..

ÅVector fields + heatmaps, ..

Åtrajectories, 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, 

Årouting, multimodal, constraints, ..

ÅǎŎŜƴŀǊƛƻǎΣ ΧΦ

Åetc. 
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Expert System semantic queries
Åvia:

ÅSmart City API for 
Apps and third 
party

ÅMicroServices
data driven 
develop via visual 
language 
Node-RED
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https://www.snap4city.org/19

LinkedOpen Data


