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The UNICA Vision

Michele Compare, UNICA Coordinator, CTO at Datrix 
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Context & Urgency

Cancer: a leading cause of death in EU.

2024 Stats: 2.74 million new diagnoses and 1.27 million 
deaths in the EU 

Although mortality rates are falling (2024 vs 2018: -6.5% for 
men and -4.3% for women), the absolute number of cases is 
rising.

Data and Pictures: European Cancer Information System (ECIS) and JRC: 
https://ecis.jrc.ec.europa.eu/

Incidence

Mortality

https://ecis.jrc.ec.europa.eu/
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Challenges

Unlock the potential of medical imaging by:

● Leveraging AI: Rapid AI advancements offer 
unprecedented potential for better screening and early 
detection.

● Breaking Silos: Vast repositories of imaging data exist but 
remain isolated in individual centers.
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The EU Response

AI is a main pillar of the Europe’s Beating 
Cancer Plan (Flagship 2): European Cancer 
Imaging Initiative.

EUCAIM Project: Creating a pan-European 
federated infrastructure of de-identified 
cancer imaging data to support AI 
innovation.



Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or European Health and Digital Executive Agency 
(HaDEA). Neither the European Union nor the granting authority can be held responsible for them.

7

UNICA Mission

Increase the geographical reach of EUCAIM by facilitating the federation 
and secure sharing of de-identified cancer imaging and clinical data (e.g., 
mammograms, X-rays, CT and MRI scans, …), primarily from screening 
programmes and opportunistic screening for lung, breast, and prostate 
cancer.

Lung Cancer

Breast Cancer

Prostate Cancer

Snowflake = uniqueness

Awareness ribbon
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Objectives

Objective 1: Perform cancer data standardisation by 
applying FAIR principles in alignment with EUCAIM's 
standards → FAIR-ification

Objective 2: Expand the geographical coverage of the 
European Cancer Imaging Infrastructure (EUCAIM) by 
onboarding new imaging data repositories from 
underrepresented regions → EU-wide data

Objective 3: Ensure comprehensive alignment with key 
EU initiatives → EU-wide strategy

Objective 4: Promote patient empowerment through 
targeted communication strategies and dissemination → 
EU-wide patient information

Objective 5: Demonstrate the adoption and integration of 
AI-based technologies for cancer imaging analysis by 
piloting advanced AI models →AI adoption
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Final Output
Two deep learning-based models:
● Risk assessment of breast cancer from mammograms
● Detection of lung cancer from CT scans

Data Collection

Data Collection

Data Collection

FEDERATED ENVIRONMENT

Data 
Provider

Data 
Provider

Data 
Provider

Technology
Providers

Low Risk

Medium Risk

High Risk
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Consortium Credibility 

15+1 partners from 10 
countries across Europe:

Estonia (81W)

Germany (UKK, ULEI)

Greece (AUTH, UOI, 3RHA)

Italy (DATRIX, POLIMI)

Lithuania (LSMU)

Poland (WSSK)

Portugal (LUS, EPR, COA)

Slovenia (UKCMB)

Spain (UPV)

Ukraine (CCCH)
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Consortium 
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Datasets: estimated size and coverage

Data and Pictures: European Cancer Information 
System (ECIS) and JRC: https://ecis.jrc.ec.europa.eu/

https://ecis.jrc.ec.europa.eu/
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Project Snapshot
Lay the foundations Build

Sep 2025 Feb 2029
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Thanks!
michele.compare@datrixgroup.com 

mailto:michele.compare@datrixgroup.com
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The Cancer Image Europe 
Platform and how UNICA fits 

as a "Tier 3" integrator
Ignacio Blanquer 

23/02/2026



Existing Collections
Tier 1-2-3

Specific 
dataset

Central Hub

DSA / 
DTA

Atlas of Cancer Images

Terms and Conditions

DSA: Data Sharing Agreement
DTA: Data Transfer Agreement

Specific 
dataset

ColA: Collaboration Agreement
MoU: Memorandum of Understanding

Collections Under 
Construction

RWD Observational Studies

DSA / 
DTA

Terms and Conditions

ColA / MoU

EUCAIM Data Population

17

EUCAIM’s Hyperontology v2.0



EUCAIM Architecture

Central Hub

References Node with SPE

Hospital & 
Research 

Infrastructure 
Data Holder 

Node

Dashboard

Metadata
Catalogue

Federated 
Search

Access 
Negotiator

Distributed 
Processing

Access Committee Steering Board

Storage 
System

Federation Layer

Local 
Data

DTA DSA

Hospital & 
Research 

Infrastructur
e Data 
Holder 
Nodes

Local 
Data

DTA

Federation 
Layer

DSAHPC

HPC

Data User find, explore, 
request, access and process 
data

Temporary 
Transfer
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Data Users’ Journey

Data 
User

EUCAIM 
Access 

Committee

Researcher

Data 
discovery
(catalogue 
& explorer)

Resource Outputs
(@SPEs or Fed 

processing )

Permit 
application 
(negotiator)

Data Preparation 
(Data Minimisation, 

access 
permissions)

Data use
(@Reference 

nodes SPEs or 
Fed processing 

) Data 
provision



Data Access Model

Federated 

Processing

Download

dataset

on-site 
processing

1. External public datasets or 
datasets with fewer 
traceability restrictions.

3. Due to strict traceability 
requirements, the datasets 
cannot even be directly 
viewed by users.

2. Datasets that cannot be 
downloaded but can be viewed 
and processed using VRE 
on-site.



Data Request Lifecycle

Submitted In ProgressApproved

Paused

Abandoned Declined Concluded

Data User

Access 
Committee

Dataset 
Responsible



Data Federation and 
Interoperability Framework



Architecture of the Federation
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Dashboard Catalogue Federated Search Negotiator
Distributed 
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Interoperability Layers

Tier 1: At the Catalogue 
level

Tier 2: At the level of the Data 
Discovery

Tier 3: At the level of the 
Federated Processing

Only aggregated metadata is 
available on the platform.

Datasets are shared directly through 
the Data Holder’s facilities.

Aggregated information on the 
number of studies and subjects that 

meet the filtering criteria.

Datasets are shared directly in secure 
environments.

All data is encoded using EUCAIM's 
CDM.

Datasets can be accessed in secure 
environments and through federated 

processing.



EUCAIM CDM and 
hyperontology

- EUCAIM hyper-ontology version 2.0 (Dec 2025) defines > 3800 classes, 170 object properties, 50 data 
properties, and 55 annotation properties 

- 15 Preprocessing tools available in EUCAIM catalogue (de-identification, annotation, quality assessment, 
harmonization, FAIRification).

- EHDS alignment: EUCAIM DCAT-AP in alignment with 
the HealthDCAT-AP.

- Domain-specific model based on FHIR mCODE with 
constructs from OMOP CDM (Episodes, Concept tables).

- Documents available
- D5.3. The EUCAIM CDM and Hyper-Ontology for 

Data Interoperability: final version (link).
- D5.6 Minimum Data Federation and Interoperability 

Framework (link).
- D5.9: The EUCAIM tools for Data Preprocessing and 

Data/Metadata Management & Interoperability (link).
- D5.8 Set-up of Local Nodes for Data Federation (link).

https://zenodo.org/records/18099893 hyperontology.eucaim.cancerimage.eu

https://drive.google.com/file/d/15Tf3-k32EME3mA074UMOrdzt7r_44JpF/view?usp=sharing
https://drive.google.com/file/d/1a8zK-6oFd4xzeSmColbC_VG9V2ffWLum/view?usp=sharing
https://drive.google.com/file/d/1Mn3kpa2dNjJXNmEcVJeHR0Ko4ZO4QYf1/view?usp=drive_link
https://cancerimage.eu/wp-content/uploads/2025/05/D5-11_Local-Node-Set-up-for-Data-Federation_InterimVersion_final.pdf
https://zenodo.org/records/18099893
http://hyperontology.eucaim.cancerimage.eu


Summary of the DH Journey

Initial Assessment
Apply to become a Data holder, TIERs 
and DW maturity level questionnaire

Ethical And Legal
Legal Handbook documents and 

DTA/DSA

Preliminaries
Check documentation, request and 

account, follow training

Data Preparation
Extract the Imaging and clinical 

data, annotation, 
de-identification, re-identification 
risk and Data Quality assessment

Data Uploading
Request a space in a Reference node, 

upload imaging and clinical Data
Run ETL to transform to Tier 3

Dataset Registration
Collect Dataset’s metadata and 
make a request on the registry

Federated Processing
Deployment of the FEM client 

and a federated computing node

Dataset Creation
Create and Publish the Dataset, 
make a request on the registry.

Federated Search
Deployment of FS Local 

Components, and ETL Mapping 
to CDM, run ETL & Request 

registration in the FS explorer

DTA

DSA

Local Node Setup
Setup your local node

DSA

DTA



Data Preparation

- Data preparation includes a de-identification process that removes 
personal data and obfuscates sensitive data, including detection using 
OCR.

- The data is transformed into a common model and verified before being 
made available to the user.

- Tier 3 data undergoes several de-identification risk assessment tasks.

https://bio.tools/t?collectionID=%2
7EUCAIM%27 

Annotation

Format Standardization

De-identification

De-identification Risk Assessment

Quality Check (level 1)

Metadata registration in the 
catalogue

Format Standardization

Quality Check (level 2)

Conversion To CDM

De-identification Risk Assessment

Data Structuring

Quality Check (level 3)

Conversion To CDM

De-identification Risk Assessment

Tier 1 Tier 2 Tier 3

Tier 1 Tier 2 Tier 3

https://bio.tools/t?collectionID=%27EUCAIM%27
https://bio.tools/t?collectionID=%27EUCAIM%27


Data Users



EUCAIM’s Core Services (I)

Catalogue
- A catalogue has 86 datasets registered.
- FAIR Data Point exposing metadata in DCAT.
- Connected to the Access Request Service

29

Federated Search
- Provides the list of datasets fulfilling 

the inclusion criteria and the number 
of studies.

- 27 searchable items from EUCAIM’s 
CDM.



Status of Core Services (III)

Access Request Service
- Customised BBMRI-ERIC Negotiator.
- Full life-cycle of dataset access 

implemented.
- Access forms customised at dataset level.

30

Dashboard
- Entry point for the user.
- Data monitoring and User’s Library with the 

datasets with access granted.



EUCAIM Core Services: Training 
and Helpdesk

31

Helpdesk
- Integration with RT (Helpdesk/Negotiator) : email forwarding in 

place

- Integration with Health-RI XNAT helpdesk : email forwarding 
in place, ongoing discussion to implement user templates.

- Knowledge base structure is completed and implemented 

https://training.eucaim.cancerimage.e
u/

Moodle E-Learning Platform
- Three training courses available for users

- Internal training course (consortium only) is planned

https://help.cancerimage.eu/#knowledge_base/1/locale/en-us
https://training.eucaim.cancerimage.eu/
https://training.eucaim.cancerimage.eu/


- Dashboard - FEM 
integration

- LS-Login integrated
- Status of Federated 

Nodes 
- Job management

- Current development, 
integration with

- Negotiator API
- Data catalogue
- Tools catalogue
- Main EUCAIM 

Dashboard

Fed. Processing Dashboard

https://fl.bsc.es/eucaim-fld/

https://fl.bsc.es/cancerimage-fedcomputing/


EUCAIM Core Services: 
Virtual Research Environment

Data Analytic 
SW libraries

A GUI with an 
ubuntu 

container in a 
network- 
restricted 

environment Link to a batch 
queue system 
with GPUs 
and powerful 
resources.

Mounts the 
studies of the 
datasets as a 
POSIX volume.

Data cannot be downloaded due to the network policies and the restricted 
configuration of the access proxy - accesses are traced and preserved.



Tier 3 Federated Nodes
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Data Holders Handbook

- Concise document with all the necessary 
steps, documents and tools available for 
data holders to become nodes of EUCAIM.

- Two checklist for Data Transfer and Data 
Sharing nodes.

https://eucaim.gitbook.io/handbook/ 

https://eucaim.gitbook.io/handbook/


Legal Model
Fit in EHDS/HealthData@EU 
(a) Appropriate technological capabilities: secure processing environment (SPE),  interoperability, technical support, data cataloguing 

(b) Having a internal governance framework in place:  Data Access Committee and ethical management /data access request 
verification, self-assessment tools for data access requesters, internal ethics experts-body or external advisory support.

(c)  Compliance frameworks:
(i) GDPR: legitimate origin of the data, roles definitions, risk approach (DPIA, security, data protection by design), SPE + federated 
data processing, proper anonymisation and secure pseudonymisation in closed and traceable closed SPEs.  
(ii) IPR:  framework for intellectual property rights, trade secrets or associated rights addressed to data holders and data users. 
(iii) DGA+Data Act: Ensure proper integration of data altruism and/or portability processes with DGA and Data Act provisions.
(iv) Have in place regulatory compliance procedures related with the Artificial Intelligence Regulation:

- Granting compliance of artificial intelligence-based information systems that integrate the EUCAIM’s catalogue of applications 
or services.                                                     

- Verifying compliance requirements of access to data applicants including related regulation (Medical devices)
(v) Procedures for auditing, verification and reporting of violations to the competent authority.
(vi) Procedures and legal documents templates 



Data interoperability

- The data can be transformed 
from the Data holder’s CSV 
format into the EUCAIM’s 
Hyperontology by means of the 
ETL.

- The ETL uses a mapping schema 
provided by the Data Holder to 
map the different terms, 
identifiers and timepoints into the 
EUCAIM CDM.

- ETL persists the clinical data into 
a Postgress Database.

- Medical Images should follow a 
hierarchical model. 



Setup of a local node

- A SW for local node deployment to facilitate the 
integration of DH who do not host a local node released 
(https://eucaim.gitbook.io/handbook/federated#id-7.5.-setting-up-a-local-node-with-mini-node) 

- Three flavours are being defined
- Micro. It includes a storage area for the anonymised Medical Images, 

a catalogue, an API for creating datasets, a local OIDC AAI, a Secure 
Processing Environment with batch processing capabilities and a 
Catalogue of Applications.

- Mini. It includes the Tier 2 and Tier 3 federation capabilities 
(Federated Search, Federated Execution client, ETL)

- Standard. It includes the full data management and processing 
functionalities of the EUCAIM Node (it requires a QPInsights licence).

38

First 
version 

Available 

https://eucaim.gitbook.io/handbook/federated#id-7.5.-setting-up-a-local-node-with-mini-node


Sustainability
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The EDIC roadmap



Conclusions

- The European Cancer Imaging Initiative is implementing 
through EUCAIM a federated infrastructure for sharing 
medical imaging data in Cancer.

- Federation maintains a high level of sovereignty but 
implies non trivial infrastructure and operation costs.

- The federated model follows a compliance model by tiers
- Registry, discoverability and processing. 

- Services follow the guidelines of the European Health 
Data Space.



Thanks!
iblanque@dsic.upv.es 

mailto:iblanque@dsic.upv.es
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FAIR Data & Technical Foundations

Cinzia Cappiello, Associate Professor in Information Systems at POLIMI
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The need for Federated Learning

● Getting the best from AI requires high quality, large datasets
● However, GDPR and local policies hinder the collection of large 

centralized dataset
● A possible solution is exploiting Federated Learning:

○ Each data provider has its own dataset
○ Each data provider contributes to a large virtual dataset

■ Large-scale data — patient privacy preserved.

➔ This requires to harmonize the values in the dataset across 
institutional borders
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Why we need Preprocessing - Example

Three hypothetical EHRs from 
different institutions, the same 
fact “patient is female” 
represented in three distinct 
and incompatible ways.
➔ We need to harmonize 

the representation
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The FAIR Principles

● A compass for better data 
practice.

● Adaptable guidelines, not 
technical rules.

● Make distributed data findable 
and organized.

● Foster compatibility across 
systems.
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Findability

● Each data sample (e.g., image) has an unique 
persistent identifier

● Each data sample is described with a rich set of 
metadata:

○ Technical metadata: e.g., manufacturer, acquisition date
○ Clinical metadata: e.g, patient demographics, primary cancer 

diagnosis

● Metadata are indexed in searchable catalogue or 
registries
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Accessibility

● Accessible ≠ public 

● Accessibility rules must be clearly stated and 
enforced

○ Who can access data or portion of data (e.g., only aggregates)
○ What usage of the data is allowed

● Who has the rights accesses the data by means of 
standard protocols

○ In the context of federated learning we do not only need to 
provide access but also a framework to use the data
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Interoperability

● Data and metadata use shared, standardized 
formats (e.g. DICOM) and vocabularies (e.g., 
LOINC, SNOMED)

● Enable different system to understand remote data
○ Necessary for automatised AI-based solution

● Make easier cross-border analyses

● Enables interdisciplinary collaborations



Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or European Health and Digital Executive Agency 
(HaDEA). Neither the European Union nor the granting authority can be held responsible for them.

51

Reusability

● Ensure that data can be re-used for future and 
diverse research questions

○ Metadata are associated with relevant attributes and detailed 
provenance 

○ Data usage license
○ Metadata meet domain-relevant community standards

● In medical research we need to respect the scope of 
the informed consent

○ Reproducibility
○ Sligh difference/exploration (subgroups)
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From Raw to FAIR to Federated Learning

● The FAIR principles are simple guidelines that must be adapted to each real use 
case

● Indeed each use case may pose specific limitations or require additional 
requirements

● In UNICA project:
○ Medical data - strong attention to privacy and how data are used
○ Images - with respect to tabular data, may require further harmonization
○ Integrated with EUCAIM - follow their FAIRification standards

● Federated Learning requires FAIRification but FAIRification is not sufficient
○ Few additional steps are required?
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From Raw to FAIR to Federated Learning

● It is still possible to generic a simple roadmap from raw to federated data

Collection of 
Raw Data Interviews

Definition and 
validation of 
the schema

Run ETL 
pipeline 

Fill catalog 
with 

metadata

Make 
data 

available

FAIRified 
Dataset

Run FL code

Insights
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From Raw to FAIR to Federated Learning

Validate Schema Validate Schema

Code an ETL pipeline

Provide Assistance 
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From Raw to FAIR to Federated Learning

Provide a catalog

Fill catalog with metadata

FAIRified 
Dataset

Make data available
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From Raw to FAIR to Federated Learning

Analysis co-creation

Install FL engine

Insights

Analysis co-creation

Develop code

Run code

FL ready system
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Thanks!
cinzia.cappiello@polimi.it  

mailto:cinzia.cappiello@polimi.it
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Federated Learning for Cancer AI

Elia Broggio, Data Scientist at Datrix
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What is Federated Learning (FL)?

A decentralized approach to collaboratively 
training machine learning models without 

centralizing data
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Centralized vs. Federated Learning

Centralized learning

● Data Movement: All local datasets are 
physically collected and moved to a 
single central server.

● Training Location: Model is trained on 
the combined, massive, centralized 
dataset.

● Risk: High risk of data exposure, 
privacy breaches, and non-compliance 
with data residency laws (GDPR, etc.).
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Centralized vs. Federated Learning

Federated learning
● Data Movement: The data never 

leaves the local node. It remains 
sovereign.

● Training Location: The AI model is 
sent to the data. Local nodes train the 
model on their proprietary data.

● Updates Shared: Only the model 
updates are sent back to the central 
server for aggregation.

● Result: A global model that benefits 
from diverse data while maintaining 
maximum privacy.
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The Four-Step Federated Workflow

Step 1: Initialization
● A global starting model is initialized by the central server
● The model and training configuration are sent to the client nodes (e.g., Hospital A, B, C)
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The Four-Step Federated Workflow

Step 1: Initialization
● A global starting model is initialized by the central server
● The model and training configuration are sent to the client nodes (e.g., Hospital A, B, C)

Step 2: Local training
● Each client trains the model using its own local, private dataset for a specified number of 

steps
● The raw data stays local and is never seen by the central server
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The Four-Step Federated Workflow

Step 1: Initialization
● A global starting model is initialized by the central server
● The model and training configuration are sent to the client nodes (e.g., Hospital A, B, C)

Step 2: Local training
● Each client trains the model using its own local, private dataset for a specified number of 

steps
● The raw data stays local and is never seen by the central server

Step 3: Aggregation
● Clients send only the updated model parameters (weights/gradients) back to the server
● The central server aggregates these updates to create a new, refined Global Model
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The Four-Step Federated Workflow

Step 1: Initialization
● A global starting model is initialized by the central server
● The model and training configuration are sent to the client nodes (e.g., Hospital A, B, C)

Step 2: Local training
● Each client trains the model using its own local, private dataset for a specified number of 

steps
● The raw data stays local and is never seen by the central server

Step 3: Aggregation
● Clients send only the updated model parameters (weights/gradients) back to the server
● The central server aggregates these updates to create a new, refined Global Model

Step 4: Iteration & refinement
● The improved Global Model is sent back out to the clients for the next round of local training
● This cycle repeats until the model converges or reaches the target performance metric
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FL: The train station analogy

Results

Raw data 

FAIR-ification

Station

Train

Analysis
Task      
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Key Benefits of FL

1. Data Privacy & Compliance
● GDPR, EHDS: Keeps sensitive data (especially medical images) where it belongs: inside the 

hospital firewall
● Only non-sensitive model parameters are exchanged
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Key Benefits of FL

1. Data Privacy & Compliance
● GDPR, EHDS: Keeps sensitive data (especially medical images) where it belongs: inside the 

hospital firewall
● Only non-sensitive model parameters are exchanged

2. Increased Model Robustness
● Data Heterogeneity (Non-IID): FL models learn from the real-world diversity of patient 

populations and scanners across different regions
● Models are less biased and generalize better to new, unseen clinical sites
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Key Benefits of FL

1. Data Privacy & Compliance
● GDPR, EHDS: Keeps sensitive data (especially medical images) where it belongs: inside the 

hospital firewall
● Only non-sensitive model parameters are exchanged

2. Increased Model Robustness
● Data Heterogeneity (Non-IID): FL models learn from the real-world diversity of patient 

populations and scanners across different regions
● Models are less biased and generalize better to new, unseen clinical sites

3. Efficiency & Scalability
● Reduced Bandwidth: Model updates are significantly smaller than raw image datasets.
● Computation load is distributed across the client nodes, allowing us to leverage local 

processing power.
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Key Challenges in FL

1. Data Heterogeneity
● Clinical data across EU member states is inherently non-uniform:

○ Patient demographics: Age, ethnicity, risk profiles, etc.
○ Different hardware vendors (Siemens, GE, Philips, etc.)
○ Clinical protocols: varying screening guidelines, image acquisition settings, etc.
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Key Challenges in FL

1. Data Heterogeneity
● Clinical data across EU member states is inherently non-uniform:

○ Patient demographics: Age, ethnicity, risk profiles, etc.
○ Different hardware vendors (Siemens, GE, Philips, etc.)
○ Clinical protocols: varying screening guidelines, image acquisition settings, etc.

2. Data Quality & Standardization
● Data across hospitals use different standards (e.g., DICOM tags, labelling conventions, 

imaging protocols) ⇾ Mandatory FAIRification Pipelines at each local node to harmonize 
data before local training
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Key Challenges in FL

1. Data Heterogeneity
● Clinical data across EU member states is inherently non-uniform:

○ Patient demographics: Age, ethnicity, risk profiles, etc.
○ Different hardware vendors (Siemens, GE, Philips, etc.)
○ Clinical protocols: varying screening guidelines, image acquisition settings, etc.

2. Data Quality & Standardization
● Data across hospitals use different standards (e.g., DICOM tags, labelling conventions, 

imaging protocols) ⇾ Mandatory FAIRification Pipelines at each local node to harmonize 
data before local training

3. Infrastructure
● Varying levels of computational power and other IT resources among hospitals
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AI Pilots

Two deep learning-based models:
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AI Pilots

Two deep learning-based models:

● Risk assessment of breast cancer from mammograms
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AI Pilots

Two deep learning-based models:

● Risk assessment of breast cancer from mammograms

● Detection of lung cancer from CT scans
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Thanks!
elia.broggio@datrixgroup.com 

mailto:elia.broggio@datrixgroup.com
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Q&A
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Thanks!
Unica Coordinator: michele.compare@datrixgroup.com 

Communication Leader: yuliia.sobko@81watts.com 

https://www.unica-project.eu/ 

Follow us on LinkedIn: 

mailto:michele.compare@datrixgroup.com
mailto:yuliia.sobko@81watts.com
https://www.unica-project.eu/

