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Avoidingto havea collectionof verticals
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Data Driven Decision Support

ÅDecision Support system
ÅAssessment / Strategies
ÅData Rendering, visual
analytics
ÅData Processing
ÅData aggregation, Storage, 
indexing
ÅData Ingestion

Snap4City (C), May  2023 3



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

Challengesvs Technologies
¶ DSS, DecisionSupport Systems, with multiple objectives:

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

innovation, attractivenessfor tourists and/or industriesand/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

¶ Analyzeincipienteventsto copewith events;

¶ analyzefuture situationsfor structuralplanning.

¶ 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;

Ácitizens as a tool for illustrating and discussing possible solutions 

and development plans with them.
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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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3D representationof the city withé

¶ geomorphological, hydrogeologicalaspects,

¶ privateandpublic transportnetworks,

¶ wasterecoverysystems,

¶ 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 Reuseof legacysystems

o GIS (GeographicalInformationSystem),

o ITS (IntelligentTransportationSystem),

o AVM (Automaticvehiclemonitoring),

o from IoT (Internetof Thing) systemsandnetworks.
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The Local Digital Twin
o Digital Twin:

o From a single sub-system (Local Digital Twin ) to 

o A wholecity or apartof it (Global Digital Twin )

o To model variousdata kind and to keep themconnectedto eachother ad 

to its counterpartsin physical world:

¶ a building with its BIM (Building Information Modeling) model 

with details of the floors, plumbing, electrical subsystems, services, 

construction materials, etc.;

¶ control systems with their real-time data (data from the IoT world): 

boilers, air conditioners, electrical systems, sensors, network 

connection, etc.;

¶ events and the evolution of their status;

¶ functional and structural aspects;

¶ How they are used;

¶ microclimatic aspects,

¶ etc. 
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https://www.Snap4City.org
Å11 running installations in Europe
ÅSnap4.city.org, Greece, MeranoΣ Χ 

ÅToscana, Pisa, Sweden, ISPRA, Snap4.eu,

ÅAltair, ItalmaticΣ {ǿŜŘŜƴΣ wƻƳŀƴƛŀΣ ΧΦ 

Å16 projects, 12 pilots on 10 Countries
Å>40 cities/area

ÅWidest MULTI-tenant deploy has
Å19 Organizations / tenant

Å> 8000 users on

Å> 1600 Dashboards

Å> 16 mobile Apps

Å> 2.1 Million of structured data per day 

Å> 520 IoT Applications/node-RED

Å> 700 web pages with training

Å> 70 videos, training videos
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Å+ Israel, Colombia, Brasile, Australia, India, China, etc.

https://www.snap4city.org/


High Level Types
ÅPOI, IOT Devices, shapes,.. 

ÅFIWARE Smart Data Models, 

ÅIoT Device Models

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

ÅSatellite data, ..

Åtraffic flow, typical trends, ..

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, ..

ÅŘŜŎƛǎƛƻƴ ǎŎŜƴŀǊƛƻǎΣ ΧΦ

Åetc. 
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KB, ServiceMap
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Standards and Interoperability(9/2022)
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Compliantwith: 
Å IoT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean, 

Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, ProtocolBuffer, KNX, OBD2, Proximus, ..
Å IoT model: FIWARE Smart Data Model, Snap4City IoT Device Models
Å General: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocketSecure, GML, WFS, 

WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The WeatherChannel, Open WeatherΣ h[!tΣ ΧΦ
Å Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM, 

EnfuserFMI, Lidar, glTFΣ D[.Σ 5¢aΣ D5![Σ {ŀǘŜƭƭƛǘŜΣ 5о W{hbΣ Χ
Å Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, ElasticSearch, Phoenix, PostGres, MS Azure, ..
Å Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..
Å Mobility : DATEX, GTFS, Transmodel, ETSI, ..
Å Social:Twitter, FaceBook, Telegram, ..
Å Events: SMS, EMAIL, CAP, RSS Feed, ..
Å OS: Linux, Windows, Android, RaspberryPi, Local File System, AXIS, ESP32, etc.

https://www.snap4city.org/65
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Ingestion, agg. Ą exploitation

ÅSnap4City efficient 
tools for
ÅBidirectional data 

channels

ÅAny format, any 
channel, any data, any 
ōǊƻƪŜǊΣ ŀƴȅ ǇǊƻǘƻŎƻƭΣ Χ 

ÅKm4City Knowledge 
base Ontology reasoning 
on geo, space, time, 
relationships
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Tech Arch - 2023
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ML, AI, XAI

Business Intelligence

Entity Directory:
Smart Data Models

IoT Data Models
Digital Twins

Federation 
Smart City API

EntityInspector

Dashboard Bld

Synoptics

HLT Manager

Service Map

Smart Applications

Visual Analytics tools

On Edge 
On Cloud Event Driven

API Manager

Waste Park

Apps

Light

Energy

Maintenance ΧΧ

Market/Sharing  Place

!ϧ!Σ {{hΣ wŜǎƻǳǊŎŜ aŀƴŀƎŜǊǎ ŀƴŘ {ƘŀǊƛƴƎΥ Lƻ¢ !ǇǇΣ 5ŀǘŀ !ƴŀƭȅǘƛŎǎΣ Χ

3D Digital Twin

Mobile App

Environment

Data Managers

Third parties solutions



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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LinkedOpen Data


