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Two big areas
Visual Intelligence to support image-

based diagnosis and prognosis

Providing quantitative e repeatable support to
- detect anomalies
- quantify relevant information
- track disease progress
- monitor therapy interventions

Personal devices to self-monitor or remotely 
monitor vital parameters for
- a long-lasting wellbeing
- monitoring health status and chronic disease 

conditions

Assistive technologies for computational 
physiology and healthy living

Credits: ALPHA GRID



Visual Intelligence for precision radiology
• Attention-based deep neural networks 

Prostate Cancer Aggressiveness based on MRI
85 cases – 104 lesions on MRI scans

ADC

T2W Deep Radiomics models
20 IPF patients – CT volumetric scans
Training/Test 13/7 cases

Dice score 86,5%± 12,7% Jaccard score 83,5%±15,1% 2,0%

COVID-19 and Usual Interstitial Pneumoniae pattern 
segmentation and quantification

56 COVID-19 patients CT scans
Training/Test 36/20 cases

Prostate-X2



Visual Intelligence for precision radiology
NAFLD affects about 20-25% of people in Europe, 30-40% in US, about 25% worldwide

By NIDDK - https://commons.wikimedia.org/w/index.php?curid=82920619

Regression CNN
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RMSE 1.1127 Error Std Dev 0.7701

150 cases  from 2 clinical sites

Ultrasound clips

Stratified 4-fold cross-validation on 40 cases
Tested on 10 cases



Uptake in clinical practice

• There is a gap between the scientific 
literature, news and the real clinical 
practice



Large initiatives to overcome uptake challenges

http://navigator.med.unipi.it/partners/

A sustainable AI cloud-based 
platform for the

development, verification and 
validation of trustworthy, and 

reliable AI models for addressing
unmet needs in the clinical 

management of Prostate cancer

An open imaging Biobank, 
augmented with an open-science 

oriented, Virtual Research 
Environment, available for medical 

researchers and general clinical 
stakeholders, for radiomics

analyses and digital patient 
models in oncology

https://www.procancer-i.eu/

http://navigator.med.unipi.it/

EUCAIM is the cornerstone of the European Cancer 
Imaging Initiative, a flagship of the Europe's 

Beating Cancer Plan and a major contributor to 
the European Health Data Space. The project aims 
to foster innovative data-driven solutions thanks to 

a digital and federated infrastructure of FAIR
cancer-related, de-identified, imaging data to 

address unmet precision medicine.

https://cancerimage.eu/



Addressing existing challenges for clinical uptake
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https://future-ai.eu/



Traceability: AI Model Passport
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Definition of a metadata format for each phase of AI lifecycle



Robustness: Uncertainty quantification

10

Uncertainty Quantification (UQ): the process of quantifying uncertainties 
associated with an AI model outputs

Experiments on a ViT and a 
regression network

• Inner score
• Trust score
• Topological uncertainty score

Fully    
intrusive

Intrusive

Variational
Autoencoders
Bayesian NNs

Learn Rejection
Perturbation 

Index

Black box
methods

MonteCarlo
Drop-out

Sensitivity
on features

Inner score
Trust score

- Emulate inference
- Easy and adaptable
- No probability intuition

- Full control
- Upgrade/model reduction
- Inference and posterior
- The most complex ones
- Requires ad hoc training

- Great results
- Can be adapted 

to most models
- Requires ad hoc 

training

New



Explainability: a co-design approach
Co-design field studies with end users – decision makers –
radiologists, clinicians

1111

https://forms.gle/oJSR4NXviXGpJh8W8



Prototypical part learning for breast 
cancer

Training
Benign 577

Malignant 637

Test
Benign 194

Malignant 147

CBIS-DDSM (Curated Breast Imaging Subset of DDSM)

p2 pmp1

Training 
images

…

…

2.052

Prototype
activation maps

Activation values 
(similarity scores)

0.709 0.672

Prototypes

0.011 3.420

Benign Malignant

Last layer
connection weights

…
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Carloni et al. On the Applicability of Prototypical Part Learning in Medical Images: Breast Masses Classification 
Using ProtoPNet. ICPR 2022 - https://tinyurl.com/3sue5mw2



ProtoPNet’s Explanations
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AI-powered assistive technologies
Prediction of cardio-metabolic risk based on health parameters 
measured through a smart mirror 

D Giorgi, L Bastiani, MA Morales, MA Pascali, S Colantonio, G Coppini, Cardio-metabolic risk modeling and assessment through sensor-based
measurements, International Journal of Medical Informatics, 2022



AI-powered assistive 
technologies

New-born monitoring through 
thermal-cameras



Challenges to AI-powered AAL

https://goodbrother.eu/
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Future AI guiding principles

→ To enforce the definition and application of standards during algorithm 
development, evaluation and deployment

→ To guarantee the same performance when applied to similarly situated individuals 
and across subgroups of individuals, including under-represented groups

→ To adopt mechanisms for documenting and monitoring the whole 
development lifecycle as well as the functioning of the AI tools after deployment

→ To guarantee AI apps are usable, acceptable and deployable for the end-
users in medical imaging real-world practice

→ To ensure generalization capacity and reliability of AI models

→ To provide meaningful and actionable explanations to the clinicians about 
the  predictions by an AI model
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