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Project framework (2019) : 





Objectives :



Pavia Unit contribution (I)
COVID-19 data (in collaboration with IRCCS S. Matteo)
Radiomics/Machine Learning analysis : 
- Segmentation (crucial to «shape» the lung)
- Individuation of shape and nth-order features characterizing the data
- Percent of lung damage (fraction of ground glass) and its follow-up

Esempio
Immagini in un uomo di 44 anni Immagini in un uomo di 44 anni 
che si è presentato con febbre, e 
sospettato di aver contratto la 
polmonite COVID-19. 
A-C : Immagini assiali di CT (fetta 
1-mm) : si vede l’opacità «a vetro 
smerigliato», irregolare e multipla 
(peribronchiale e subpleurale). 
Linfoadenopatia assente. 
D-F : ricostruzione multiplanare; si 
nota la distribuzione diffusa delle 
lesioni.



Pavia Unit contribution (II)
Neuromuscular disorders
Facio-Scapulo-Humeral Dystrophy (FSHD) data (in collaboration with Istituto 
Neurologico Mondino)

Data set : about 30 patients (till 24 months of follow-up)
Quantitative data (single muscle, inferior limbs) : fat fraction (FF), water-T2 (w-T2)
Images : MRI on thigh and leg (disease is diffused, FF is proportional to gravity and Images : MRI on thigh and leg (disease is diffused, FF is proportional to gravity and 
follows the inflammation, with unknown times). Different sequences, like e.g. STIR.

Radiomics analysis : 
(i) shape, volume, energy, entropy features ;
(ii) FF and w-T2 ;
(iii) Connections among features and clinical scores, also “active phase” and “worsening” 
(iv) Extraction of new features predictive of muscle deterioration and clinical changes 
over time



Pavia Unit contribution (III)
improve ongoing research with ML

Tumor contouring for TPS

● Recover clinically relevant CT and MRI scans

● accumulate a training set of tumor contours

by physicians

● Standardise selection

Track counting for 10B uptake measurements 

● Standardise selection

● track selection algorithms depend on light

and irradiation conditions

● Increase the set of training images

● find the appropriate algorithm



Unità INFN – Pavia - budget

• Missioni (Due meeting annuali gruppo AIM (3 persone). Tre/quattro dottorandi/postdoc per 

una settimana presso altri gruppi) 3.5 k €

• Hard disks per storage dati. GPU. Licenze software (piattaforme Google, Amazon) 1.5 k €

TOTALE 5 k €TOTALE 5 k €

External funds for Imaging projects : Progetto COVID FISR 
(INFN-PIGEPV, UNIPI, UNIPV), Progetto Ricerca Corrente S. Matteo,
Istituto Mondino (personale)



The endThe end



AIMs



AIMs



DiagnosticsDiagnostics and and radiomicsradiomics
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ModelsModels for for radiomicsradiomics

From scratch 
First : phantom development for MRI 

1. Need for phantom studies

3. Development of “ad hoc 3D phantom”

2. Data from standard phantom
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Data Data analysisanalysis

•• SoftwareSoftware

•• PrePre--processingprocessing
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Fundamentals :
Choice of phantom : 3D printing !
Data choice and collection
Data analysis

•• PrePre--processingprocessing

•• Features selectionFeatures selection

Machine learning
Deep learning
Artificial intelligence


