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Rapid data increase in medical field and progress in digital technologies have pushed

scientific research towards the development of new diagnostic tools based on Al.

Breast cancer screening is an exemplar of application.

FDA-approved Al Applications in Breast Imaging,
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] Cancer Detection Cancer lesions detected by Cancer lesions detected by
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Ethical and legal barriers to health data
access (e.g. EU General Data Protection
Regulation 2016/679)

Need of large-scale and well-organized digital
medical databases

High heterogeneity of data and scarce
interoperability

Absence of robust validation procedures
Lack of harmonized policies and guidelines
«Black box» effect

Mammograms on the same
woman over time



Different image acquisition equipment, different features

A. Hologic B. GE Healthcare D. Siemens Healthineers

BMC Cancer 2023, 23, 460




To address issues in Al application to diagnostic medical imaging (breast cancer

screening) with a metrological approach
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12 institutes from 9 countries: 7 National Metrological
Institutes (NMIs), 2 clinical centers, 1 national institute of
health, 1 research institute, 1 academic institute

NMI expertise: data science, mathematics, statistics,
uncertainty quantification, Al, numerical modelling &
simulation, HPC computing

Clinical and research institute expertise: cancer
screening, mammography, clinical data management,
digitalization, computational infrastructures, Al in
healthcare, guideline development in healthcare
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http://www.maibaiproject.eu/

To develop a metrological framework necessary to support standardisation in image-based
Al systems for disease detection

1. To develop atechnical infrastructure for extraction of large-scale medical imaging data

2. To categorise and augment medical data, producing synthetic images with physics-informed
models and generative Al

3. To benchmark Al tools in terms of prediction performance and robustness, and to provide
methodologies for explainability in the medical domain

4. To provide an Al validation toolbox, and to give recommendations in terms of
generalisability and sensitivity to heterogeneous parameters

5. To facilitate the technical infrastructure take-up by measurement supply chain, standards
developing organizations and end-users



Availability of a large-scale clinical database

Radiology: Artificial Inteligence

OPTIMAM Mammography Image Database: A Large-
Scale Resource of Mammography Images and Clinical Data

OMI-DB contains full-resolution biopsy confirmed
segmented cancer/benign images.
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Digital phantom

_ Compression
from 3D images

X-ray Monte Carlo
simulation

Test object from
2D images

Digital phantom

Generative Al
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Availability of advanced tools for curation, analysis and processing of medical data  ya®
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SATORI: Al-Collaboration-Toolkit for multi-center medical research
collaborations, enabling distributed data curation, federated
training, validation, and application of Al models.
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Open-source software for high-level investigation of medical imaging datasets

Large-scale database of “virtual mammograms” for training and validation of Al tools in breast
cancer screening

Not-for-profit public release of an “Online platform for Al validation in diagnostic imaging”
Methodologies for reliable and quantitative validation of Al tools in medical imaging
Explainability of Al tools versus synthetic ground-truth data, towards clinical translation

Dissemination towards standardization communities (International Atomic Energy Agency,
American Association of Physicists in Medicine, ISO/IEC JTC1/SC42 Artificial Intelligence)



Thank you very much for

the attention!

www.maibaiproject.eu/

Contact: a.manzin@inrim.it



mailto:a.manzin@inrim.it
http://www.maibaiproject.eu/

	Slide 1: Developing a metrological framework for assessment of image-based Artificial Intelligence systems for disease detection
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

