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The Problem
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Craftsmanship is intangible heritage — and it is at risk

A workshop's style is heritage
Leathercrafts transmits tacit expertise, decorative patterns and manual finishing across generations.
The style itself is intangible cultural heritage.

Generative AI promises speed
Diffusion models can explore dozens of design variants in seconds, with no physical prototype, no 

material, no waste.

But the training data is generic
Models trained on web-scale images produce generic outputs. The result is stylistic homogenisation: 
the technology meant to serve heritage dilutes it.

Digital archive guided generations can support solutions that preserve heritage 

but need for platforms capable of securely managing this type of data.
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Snap4City

• Decision Support system

• Assessment / Strategies

• Data Rendering, 
– visual analytics, business intelligence

• Data Analytics, ML, AI

• Data aggregation, Storage, indexing

• Data Ingestion

An open ecosystem:  AI Data-Driven System Infrastructure 
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SnapAdvisor



High Level Types
• POI, IOT Devices, shapes,.. 

• FIWARE Smart Data Models, 
• IoT Device Models

• GIS, maps, orthomaps, WFS/WMS, 
GeoTiff, calibrated heatmaps, ..

• Satellite data, any kind..

• traffic flow, typical trends, ..

• Vector fields + heatmaps, ..

• trajectories, events, workflow, ..

• 3D Models, BIM, Digital Twins, ..

• OD Matrices of several kinds, .. 

• Dynamic icons/pins, ..

• Synoptics, animations, ..

• KPI, personal KPI,..

• social media data, TV Stream, 

• routing, multimodal, constraints, ..

• scenarios, ….

• etc. 
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Standards and Interoperability 
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Compliant with: 
• 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, Protocol Buffer, KNX, OBD2, Proximus, ..
• IoT model: FIWARE Smart Data Model, Snap4City IoT Device Models
• General: HTTP, HTTPS, TLS, Rest Call, SNMP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS, 

WMS, WCS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, VMS 
Milestone, TIM, HERE, OGC, ….

• Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM, 
Enfuser FMI, Lidar, glTF, GLB, DTM, GDAL, Satellite, D3 JSON, …

• Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, PostGres, MS Azure, ..
• Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..
• Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEx, ..
• Social:Twitter, FaceBook, Telegram, ..
• Events: SMS, EMAIL, CAP, RSS Feed, ..
• OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

https://www.snap4city.org/65
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Available AI Solutions on Snap4City

• Mobility and Transport
• Environment, Weather, Waste, Water
• City Users Behaviour and Social analysis
• Energy and Control
• Tourism and People
• Security and Safety
• Cultural Heritage
• High Level Decision Support Solutions

• Asset management
• Resilience and Risks Analysis

• Low level Techniques

Digital Ecosystems for Heritage 4.0 – Florence, August 2026 © Snap4City 7

https://www.snap4city.org/download/video/course/p4/

https://www.snap4city.o
rg/download/video/DPL
_SNAP4SOLU.pdf

https://www.snap4city.org/997 More than 80 Available Solutions & 300 AI applic. 

https://www.snap4city.org/download/video/course/p4/
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/997


https://www.Snap4City.org
• 11 running installations in Europe

• Snap4city.org, Greece, Merano, Cuneo, … 

• Toscana, Pisa, Sweden, ISPRA, Snap4.eu,

• Altair, Italmatic, M4F, Romania, …. 

• 20 projects, 12 pilots on 10 Countries
• >40 cities/area

• Widest MULTI-tenant deploy has
• 26 Organizations / tenant

• > 8850 users on

• > 1800 Dashboards

• > 17 mobile Apps

• > 2.2 Million of structured data per day 

• > 580 IoT Applications/node-RED

• > 850 web pages with training

• > 85 videos, training videos
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• Snap4City provides the secure data and AI infrastructure

• It combines semantic Big Data management, AI services, 
authentication, authorization, RBAC, and GDPR-aligned governance.

• The platform protects proprietary workshop assets: archive images, 
product metadata, construction techniques, and generated designs.

• Identity management, resource ownership, and delegation 
mechanisms ensure that only authorised users can access data, 
outputs, and AI services.

• ClearML-based MLOps orchestrates model deployment and routes 
computational tasks to available GPU resources.
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Snap4City in Ellie
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Solution Workflow
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1 · Secure Archive Digitization

3 · Heritage Knowledge Retrieval

Metadata annotations by artisans with

archival photos of crafts are handled in

Snap4City, with controlled access,

ownership, and GDPR-aligned governance.

A Retrieval-Augmented Generation (RAG) 

enables retrieval of images, metadata, 

techniques, and historical references. 
4 · LLM augmented prompt for generation

The enriched prompt, together with

optional reference images, is sent to the

generative AI models to produce new

design concepts that reflect the

workshop’s visual identity, materials,

and craftsmanship.

2 · Artisan Design Request

The artisan submits a design descriptive request of

the desired product, style, materials, or design

specific reference bag or digitized collections.

..

.
An LLM exploit this information to augment the 
generative AI prompt request 

.
5 · New Craft design generation

Iterative Feedback

Artisans can propose new 

modification from the AI generated 

image
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Realistic Generation from Hand drawn initial sketch
• Artisans often start the design process with hand-drawn sketches, before selecting materials and 

developing physical prototypes.

• The resulting visual prototype helps artisans explore alternatives earlier, before investing time and 
resources in material selection and prototyping.

• Artisans responded positively, recognising the value of turning sketches into AI-assisted visual prototypes.
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“Generate a realistic leather bag from the 

provided hand-drawn bag sketch. Use the input 

image as the definitive design reference, 

preserving the original silhouette, proportions, 

contours. Render the bag in rich brown leather. 

Add 3D floral details in the front part of the bag”
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The Validation Phase

8.3
out of 10, average

1 Innovative design detail

Material textures, decorative elements, stylistic proposals

2
Structural plausibility

Proportional handles, coherent geometry, buildable shapes

3
Coherence with the collection

Recognisable as belonging to this workshop, not a generic bag

Where we are honest about the limits

• Qualitative evaluation, single workshop, 30 annotated artefacts

• Some distinctive construction details are still not faithfully reproduced

• Retrieval quality itself has not yet been measured

Archive digitisation remains the bottleneck: more references, better 
retrieval, better generation.

Four company representatives: 
the owner, the CFO, and two 

product development and 
sales professionals involved



Conclusions
• The proposed solution demonstrates that RAG AI generation preserves a workshop’s heritage with 

respect to global, general-purpose generative models.

• Heritage data—including archival images, techniques, product information, and design knowledge—is 
proprietary and must be managed in secure, protected environments.

• Snap4City enables this approach by providing controlled data management, access permissions, 
governance, and integrated AI services.
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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
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Currently 2025/26
• UrbanDT4TF, CN HPC: Digital Twin mobility, https://www.snap4city.org/drupal/node/1057
• DI-DTPlatform, CN HPC: Digital Twin, mobility, environment, https://www.snap4city.org/drupal/node/1097
• Sasuam, CN MOST, PNRR: AI, mobility, https://www.snap4city.org/drupal/node/999
• OPTIFaaS, CN MOST, PNRR: AI, mobility, DSS, https://www.snap4city.org/drupal/node/1008
• LeverageOPTIFaaS, CN MOST: PNRR, mobility, https://www.snap4city.org/drupal/node/1064
• TOURISMO, Interreg, EC: Tourism, NLP, DSS, https://www.snap4city.org/drupal/node/1001
• ELLIE, Horizon Europe, EC: AI, VR, https://www.snap4city.org/drupal/node/1056
• CN MOST, PNRR: sustainable mobility, platform, https://www.snap4city.org/drupal/node/1050
• ISPRA JRC contract, EC: DSS, SOC, control room, energy, https://www.snap4city.org/drupal/node/970
• AMMIRARE, Interreg, EC: AI, environment, Big Data, https://www.snap4city.org/drupal/node/1002
• CAI4DSA, FAIR PE1, PNRR: AI, Neuro-Symbolic, PINN, NG-DSS, https://www.snap4city.org/drupal/node/1016
• SADI-MIAC, RT, partner: AI, Tourism, Retail, Computer Vision, https://www.snap4city.org/drupal/node/1055
• SMART3R, PRIN UNICagliari: mobility, DSS, https://www.snap4city.org/drupal/node/1087
• Tuscany X.0, EDIH, TestBeforeInvest, Training on AI, Big Data, Security, HPC: https://www.tuscanyx.eu/
• Reg4IA, AI for regional public administration, A project of presidency of national council 
• SmartCyprus, a project of Cyprus Ministry of Digital Innovation and Policy
• The IE, PNRR: AI, NLP, LLM, Legal Aspects
• BullVIT, RT, conv: AI, NLP, LLM on commercial phases
• Energia, RT, conv: AI, PINN, DSS, on manufacturing
• RFI contract: mobility, AI, DSS
• Salerno Port: AI for container ID recognition and tracking
• Talent Hub, ECRF, conv: NLP, match demand vs offer
+ currently: Merano, Salerno, Cuneo, Rhodes, Reverberi, Florence, IDTS, ALTAIR, etc. 
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Booklets

• Smart City
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https://www.snap4city.org
/download/video/DPL_SN
AP4CITY.pdf

https://www.snap4city.org/d
ownload/video/DPL_SNAP4I
NDUSTRY.pdf

• Industry • Artificial Intelligence

https://www.snap4city.o
rg/download/video/DPL
_SNAP4SOLU.pdf

https://www.snap4city.org/download/video/DPL_SNAP4CITY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
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