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▪ Research funding programme of the EC: DT-TDS-05-2020 (Deadline: 13 November 2019)

▪ Budget: 40 million Euros

▪ Objectives:

1. Construction of large interoperable repositories of cancer images.

2. Tools for data anonymisation, protection, curation, harmonisation, annotation and
quality.

3. New AI–based cancer imaging solutions for cancer diagnosis & treatment.

4. New approaches and methods to validate the AI solutions.

AI for Health Imaging



1. EuCanImage: A European Cancer Image Platform Linked to Biological and Health Data for Next-
Generation Artificial Intelligence and Precision Medicine in Oncology

2. INCISIVE: A multimodal AI-based toolbox and an interoperable health imaging repository for the
empowerment of imaging analysis related to the diagnosis, prediction and follow-up of cancer

3. ProCAncer-I: An AI Platform integrating imaging data and models, supporting precision care
through prostate cancer’s continuum

4. CHAIMELEON: Accelerating the lab to market transition of AI tools for cancer management

5. PRIMAGE: PRedictive In-silico Multiscale Analytics to support cancer personalised diaGnosis and
prognosis, Empowered by imaging biomarkers

Projects



Some Statistics

▪ 100 institutions

▪ 36 universities, 30 companies, 23 research institutions, 11 others

▪ All European regions represented (Northern, Southern, Western, Eastern)

▪ Non-EU partners (USA, Israel, Turkey, Serbia, UK)

▪ Final budget: € 49,083,915.00



Focus

EuCanImage Breast (MR, MMG, CEM); Liver (MR, CT); Colorectal cancer (CT, 
pelvic MRI)

INCISIVE Breast (US, MMG, MRI, CT, PET-CT, histopathology); Lung(MRI, 

CT, PET-CT, histopathology); Colorectal cancer (MRI, CT, PET-

CT, histopathology), Prostate (MRI,CT, Bone Scintigraphy)

ProCAncer-I Prostate (multiparametric MRI); Histopathologic (Whole Slide 
Pathology Images)

CHAIMELEON Breast (MMG, DBT, US, MR) ; Lung (CT, PET/CT) ; Colorectal 
(MR, CT); Prostate (MR)

PRIMAGE Neuroblastoma (MR, NM, TC, PET/CT); DIPG (MR, TC, PET/CT)



1. Define standards (data models, ontologies, open-source tools, cloud infrastructures, AI 
standards)

2. Improve quality and interoperability between repositories and solutions

3. Define AI guidelines to promote clinically and ethically driven AI

4. Promote open science, open data and responsible data sharing

5. Initiate common projects, publications, studies, initiatives, etc.

6. Ensure a single strong voice on key issues (e.g. ethics, data ownership, future research)

Common Objectives



Working 
Groups

Steering 
Committee

ELSI
Metadata 
Models 

Data 
Management

Clinical

Definition

Governance of the AI4HI 
Network.

Focus on Ethical & 
legal framework, 
ethics of AI and open 
science.

Focus on metadata 
models (imaging and 
non-imaging data).

Focus on data 
storage & curation, 
access manager, data 
linkage.

Focus on clinical 
requirements and 
unmet clinical needs. 

Objective

Deciding on strategic 
questions, sustainability 
of the platforms and the 
data, commercial 
exploitation.

Defining strategic 
position on the ELSI 
issues. Discussing 
common questions. 

Defining strategic 
position on metadata 
models. Discussing 
common questions. 

Defining strategic 
position on the topic. 
Discussing common 
questions. 

Defining strategic 
position on clinical 
issues. Discussing 
common questions. 

AI4HI Working Groups

AI Development AI Validation Annotation
Dissemination & 
Communication

Definition
WG on image quantification, 
distributed learning and 
interpretability.

WG on AI Validation. WG on annotation. WG on common 
campaigns, D&C 
materials.

Objective

Defining strategic position on the 
AI development. Discussing 
common questions. 

Defining strategic position 
on the AI validation. 
Discussing common 
questions. 

Defining strategic position 
on the annotation. 
Discussing common 
questions. 

Defining strategic position 
on D&C activities. 
Discussing common 
questions. 



First White Papers



FUTURE-AI

Best practices and concrete recommendations to build imaging AI tools that are:

Fair, Universal, Traceable, Usable, Robust, Explainable (FUTURE)

www.future-ai.eu

http://www.future-ai.eu/
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• Data anonymisation vs. 
pseudonymisation: unclarity / 
heterogeneity of interpretations

• Data governance, data ownership

• Heterogeneity of data access 
procedures

Legal & Ethical issues



• Heterogeneity of data models 
across clinical centres

• Lack of a single, adequate, 
standardized data model

Data Interoperability

fragmentation of 
data repositories



• Heterogeneity of image 
acquisition protocols & 
equipment used

Image heterogeneity & Annotation 

• Lack of common data annotation, 
curation protocols and standards 
in cancer imaging



• Centralized vs federated approach for storage & access

Data Storage



• Appropriate                           models 

Sustainability

• Supporting 
sustainability 
& further 
enrichment



Towards a common approach:
A Federated Data Infrastructure

Luis Marti-Bonmati 

CHAIMELEON project coordinator

https://chaimeleon.eu/
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Distributed Data: Medical Centers Perspective

• Data standardization, data quality, data harmonization, data privacy, research reproducibility, and transfer 

to clinical practice are critical aspects. 

• Electronic Health Records at hospitals 

are the source of Structured and 

Anonymized Data Warehouses before 

the secondary use of information. 



Distributed Data Infrastructure: Interoperability

• Data Warehouses locally integrate information.

• Standards definitions: OMOP models & 
terminologies, repositories (DICOM, MIABIS), 
common Electronic Form Templates. 

• FAIR (Findability, Accessibility, Interoperability 
and Reusability ) principles.
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Distributed Data Infrastructure: Hybrid System

• Data providers share linked metadata (images, 
molecular, genomic, endpoints).

• Metadata is accessible through a central data 
portal.

• Hybrid solution: data is both locally distributed 
and centralized in repositories.
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Common service for 
hash/encrypted 

pseudonymization 
supporting merged 

datasets for secondary use.



Distributed Data Governance

• Data access request: approvals by the Access 
Committee.

• Terms of Usage for controlled access and 
agreements with data providers.

• Data Providers should commit to Rules of 
Participation and Service Level Agreements.
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Distributed Data Infrastructure: Quality

• Quality gaps in medical imaging datasets lead to 
profound errors in experiments.

• Graded dataset quality and compliance.

• Services for Data Curation and Annotation.
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Distributed Data Processing & Federated AI 

International / National 
/ Regional Repository

Institutional Resources 
(Hospital)

Internat. / National / 
Regional Repository

Institutional Resources 
(Hospital)

Interop 
Plugin

Interop 
Plugin

Central 
Services

FAIR & 
Harmonization

FAIR & 
Harmonization

Common 
Access Data 

Portal

- Rules of Participation
- Service Level 

Agreements
- Business Models & 

Recognition

- Access Committee
- Terms of Usage
- Training & Education
- Use Cases

Central 
Infrastructure

Public Searchable 
Metadata

Clinical & Image Data 
Request

Clinical & Image Data 
Request

Central 
Infrastructure

Central 
Infrastructure

Interop 
Plugin

Interop 
Plugin

Local

DOI: 10.1007/978-3-030-60548-3_18

• Distributed processes are implemented if data 
providers host processing resources for Federated AI 
Deep Learning solutions.



Towards a common approach:
A Centralised Core-Services Platform 

Manolis Tsiknakis

ProCancer-I project coordinator

https://www.procancer-i.eu/
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Centralised Core-Services

• Irrespective of whether one adopts a centralized or a 
federated approach there is a need for the availability of a 
range of Core Services, that need to exist centrally.

• These range from

❖ Services supporting data interoperability

❖ Services supporting image annotation and curation

❖ Services supporting access control 

❖ Services to monitor data usage

❖ Services to facilate AI development and testing

❖ Services supporting monitoring of models post-deployment



• Key Challenges for establishing data interoperability on Imaging & Clinical data:

❖ How to define a common data model resolving syntactic and semantic
ambiguities?

❖ How to store/retrieve data and their metadata?

• Common Data Model: OMOP CDM v6.0

❖ Oncology CDM extension for representing cancer data.

❖ OMOP standard vocabularies for the data values

• Open Challenges: No standard entities and vocabularies for imaging data and
relevant workflows!!

❖ A first version of Radiology extension to OMOP-CDM is being developed for
annotation, segmentation and curation data

❖ Participating in the OHDSI Imaging Working Group offering a prostate
cancer use-case

Data Interoperability

Data matters more than algorithms

Data curation
should be accompanied 

by proper metadata 

Focus on data quality

Focus on non ambiguous 
data representation



● One procedure per use-case

○ Central

○ Local

○ Hybrid

● Structured reporting

○ Dynamically created for each use case

● Image annotation (for breast, colorectal & liver)

○ Bounding box (2D/3D)

○ Free draw (2D/3D but manual per slice)

○ Smart draw (2D/3D semi-automatic)

● AI/Algorithm driven annotation

○ Container event

○ Template (input / output)

Image Annotation



Data Curation

1. The  Image  Curation  tool guides  the  users  through  a  

series  of  steps  for  the  curation,  quality check,  motion  

correction,  co-registration  and final  approval  and  

submission  of the  study.

2. Primary tasks:

❖ Motion correction of the DWI & DCE Perfusion DICOM Series

❖ Inter-series registration of DWI & DCE Perfusion Series to the 

anatomical T2W Series

3. Users perform quality assessment after inspection of the result 

series

❖ Study-level & Series-level machine-readable metadata 

regarding the quality of the respective series are stored in the 

Metadata Repository

Image Curation is of paramount importance for AI model development

The motion correction services



Data Access Control

Tools mediating between Data 
Controllers and Data Processors 
enforcing the Data Access 
Policies

Decentralized setting of Data 
Controllers and Data Processor



AI Central Environment

One stop access 
and use of tools 
and services to 
support AI model 
development and 
fine tuning



Centralised Core-Services

• Services and Mechanisms for Model 
Performance monitoring

❖ support traceability 

❖ anomaly detection methods to keep 
track of drifts (data drifts or model 
drifts) and provide automated alerts and 
warnings. 

• These services are also required in making 
sure that data controllers do receive 
“attribution” for their contribution by “data 
processors” (i.e. model developers)

❖ A model passport service is being 
developed.

The standardized design and development of these services remains a significant challenge that 
demands concerted efforts.  



1. GDPR implementation across jurisdictions

2. Data ownership and access mechanisms

3. Data recognition models (e.g. academic recognition)

4. Business models and sustainability

5. International cooperation (e.g rare cancer types)

Open Issues



Thank You


