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The AIM (Artificial Intelligence in Medicine) project – 2019-2021
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AIM1: Multicenter data 
harmonization

AIM2: Quantification

AIM3: Predictive models

Objectives

Artificial Intelligence to become the next revolution in medical diagnostics and
therapy.

● New image processing and data analysis strategies, including radiomics 
approaches, need to be developed and extensively validated. 

Long-standing collaboration with Italian & European centers (hospitals / IRCCS) and 
with international consortia for data sharing   

ApplicationsMethods
image processing; data 

filtering; feature 
extraction; feature 
classification; data 

harmonization; image 
classification; pattern 

recognition; radiomics; 
complex network 
analysis; network 
models; machine 

learning; deep learning

Reliability of multicenter  
studies in neuroimaging 
and in mammography.  

MRI, RX, 
PET

MRI, 
PET, omics 

MRI, RX, 
RT dose, CT, 

omics

Quantification of radiotracer 
uptake in PET. Quantitative 
MRI methods.

Radiomics and dosiomics 
in oncology.  ML and DL 
for disease diagnosis 

Resp. Naz.: A. Retico
11 Research Units:

Pisa (M.E. Fantacci)
Bari (S. Tangaro)
Bologna (D. Remondini)
Cagliari (P. Oliva)
Catania (M. Marrale)
Firenze (C. Talamonti)
Genova (A. Chincarini)

Lab. Naz. Sud (G. Russo)
Milano (C. Lenardi)
Napoli  (G. Mettivier)
Pavia (A. Lascialfari)

Analysis of lung C
T in C

ovid-19 
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AIM’ s collaborations with clinical centers and consortia
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Several researchers from INFN divisions and University Departments collaborate with 
Radiologists, Clinicians and Medical Physicists in Clinical Centers to develop innovative solutions 
based on data mining and artificial intelligence. 

EU / consortia
● EADC (EU)
● ADNI (US)

● IRCCS SDN (NA)
● IMAGO7
● AOUP (PI)
● Policlinico (BA)
● Policlinico (PA)
● Osp. Pediatrico Meyer (FI)
● Policlinico San Matteo (PV)

● ABIDE (EU/US)
● ENIGMA (WW)

Clinical partners
● IRCCS S. Martino (GE)
● IRCCS Stella Maris (PI)
● IRCCS Gaslini (GE)
● IRCCS Centro S. G. di Dio (BS)
● IRCCS G.Paolo II (BA)
● IRCCS Mondino (PV)
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next
next AIM: 2022-2024 

Artificial Intelligence in Medicine (AIM):  next steps

focus on no-so-big data and explainable techniques 
next_AIM
Resp. Nazionale: A. Retico
Resp. Locali:

Bari (S. Tangaro)
Bologna (D. Remondini)
Cagliari (P. Oliva)
Catania (M. Marrale)
Ferrara (G. Paternò)
Firenze (C. Talamonti)
Genova (A. Chincarini)
Lab. Naz. Sud (G. Russo)
Milano (C. Lenardi)
Napoli  (G. Mettivier)
Pavia (A. Lascialfari)
Pisa (M.E. Fantacci)

next AIM goal: take steps towards developing robust and 
explainable AI algorithms and validating them on 
realistic use cases in the medical field

A large variety of AI-based algorithms have already been developed to 
analyse medical images and data. 
Their potential to improve clinical workflows has not yet been fully exploited 
due to: 
- the lack of model robustness or generalizability
- the lack of transparency 
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next
next AIM: research topics, challenges and implementation

a) Radiomics + 
Machine Learning

b) Deep Learning

Typical AI-based analysis approaches used on medical data  

Image acquisition segmentation feature computation classification

A

B

C

D

classification segmentation

ne
xt
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next
next AIM: research topics, challenges and implementation

a) Radiomics + 
Machine Learning

b) Deep Learning

Challenge I:
no-so-big data

Strategies for efficient learning 
with limited data samples.

Evaluation of robustness and 
reliability of trained models.

Challenge II:
explainable AI (XAI)

Make AI results understandable to 
humans. 

Which image/data features were 
relevant to make a decision?

Applications to real-world 
data samples

Practical medical data analysis use cases on available samples 
(public data, private collections, integration of both), where the 
analysis approaches a, b or both are implemented, and the 
challenges I, II or both are encountered. 

Implementation, test and validation in collaboration 
with colleagues working in Clinical context 

WP1 WP2

WP3

ne
xt
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next
next AIM: research topics, challenges and implementation

Computing resources 
and SW repository 
organization
(ReCaS, IBiSCo, INFN-Cloud 
+ risorse HW locali)

Exploitation of 
research results and 
communication
(connection with AIFM, 
conferences, publications )

Challenge I:
no-so-big data

Strategies for efficient learning 
with limited data samples.

Evaluation of robustness and 
reliability of trained models.

Challenge II:
explainable AI (XAI)
Make AI results understandable to 
humans. 

Which image/data features were 
relevant to make a decision?

Applications to real-world 
data samples

Practical medical data analysis use cases on available samples 
(public data, private collections, integration of both), where the 
analysis approaches a, b or both are implemented, and the 
challenges I, II or both are encountered. 

Implementation, test and validation in collaboration with 
colleagues working in Clinical context 

WP1 WP2

WP3

WP4

WP5

ne
xt

==>  https://agenda.infn.it/event/30287/
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next
timeline

WP participants and 
conveners
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next
People: 28.2 FTE (82 persone)
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xt

12 Sezioni
80 persone - 28 FTE
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Financial requests

2022
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next
Milestones
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