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AIM Project Overview

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. 
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Project timeline

AIM workpackages and timeline

AIM 1: Data harmonization
AIM1.T1 - Multi-site data harmonization in MRI (PI, BA, BO) 
AIM1.T2 - Multi-site data harmonization in mammography (PI, CA) 

AIM 2: Quantification
AIM2.T1 - Quantification models in PET (GE, BO) 
AIM2.T2’ - Machine-learning (ML) and deep-learning (DL) methods 

for quantitative MRI (BO) 

AIM 3: Predictive models
AIM3.T1 - Predictive models for Radiation Therapy treatments (FI, 

PI, CA, CT)
AIM3.T2 - Predictive models for mammography and CESM (PI, CA, 

BA)
AIM3.T3 - Predictive models for transcranial-MR-guided Focused 

Ultrasound Surgery (CT, BO) 
AIM3.T4 - Predictive models for Systems Medicine (BO)
AIM3.T5 - Predictive models for tumor classification (BO,CT)
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Milestones 2019
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Deadline Milestone Brief description of completed work (July); updates (July->December 2019)
Degree of completion

July 2019 Dec. 2019

30/06/2019 M3.2a - Development and validation of a Convolutional 
Neural Network for automatic classification of breast 
density according to the 4 BIRADS classes 

This task is completed. The four-class CNN classifier has been trained and validated on 1962 mammographic 
exams (7848 images/single projections). Work presented at Bionformatics 2020 conference (Lizzi et al. and VIMABI 
Conference (Lizzi et al.) and published in the proceedings. 

100% 100%

31/12/2019 M1.1 Identification and coding of Generative Adversarial 
Network (GAN) for MRI data harmonization

The GAN architecture has been identified. The training and validation procedures of GAN on 3D images have been 
setup. This architecture has been identified and trained on 3D MRI and it is now ready to be tested next year on 
the ABIDE data in the MRI-siteA <==> MRI-siteB conversions 

50% 100%

31/12/2019 M1.2 Implementation of first prototype of the 
harmonization algorithm for mammograms

The algorithm has been completed. A  first version of the reconstruction model has been  implemented and is 
validated in clinical conditions but only for materials of  which dedicated  physical phantoms are been made. 
Master thesis discussed in october 2020 (supervisors: M.E Fantacci and P. Oliva). 

40% 70 %

31/12/2019 M2.1 Paper submitted, describing an innovative method 
of amyloid- PET quantification

The paper is published! Eur J Nucl Med Mol Imaging. 2020 Jan 25. doi: 10.1007/s00259-020-04689-y. “A kinetics-
based approach to amyloid PET semi-quantification.”

50% 100%

31/12/2019 M2.2 Characterisation of PET dataset and its association 
to clinical variables 

The construction of the entire PET dataset is completed. The association with clinical variables (EEG) with ML 
techniques is done. (master's degree). Work submitted to conference

50% 100 %

31/12/2019 M3.1 Creation of database for predictive models for 
Radiation Therapy treatments

Patients were selected.  MRI, CT and dose distributions related to radiotherapy treatment were extracted from the 
different databases at Meyer and at the Radiotherapy Unit of Careggi Hospital (FI). The image database has been 
collected and it is ready for radiomic and dosiomic analysis. Clinical labels are available (under revision by clinical 
experts).

60% 100%

31/12/2019 M3.2b - Development and validation of an automatic 
classification method in CESM

A fully automatic system for automated breast cancer diagnosis based on CESM data has been designed as a 
diagnostic support tool for clinicians. The system performance is currently under evaluation on the available CESM 
data collection. A first paper on the clinical relevance of the technique has been published.  

50% 100%

31/12/2019 M3.3 Database creation and development of analysis 
software for predictive models for transcranial-MR-
guided Focused US Surgery

The Imaging database is almost completed, the clinical database is under construction because we are waiting for 
the 3- and 6-months  follow-up after treatment. Software development is almost completed.
Master Thesis completed and PhD Thesis in progress (supervisor: M. Marrale). 

50% 90%

31/12/2019 M3.4 Development of a pipeline for the integration of 
multiple omics data in relation to drug target 
identification

Created a meta-database to integrate different types of data (Genomics, Metabolomics, drug-disease, disease-
symptoms). A paper is in progress, and within the end of the year the meta-database has been tested internally by 
several visualization and search algorithms. The network is very big, so further computational optimization is 
necessary for full functionality.

80% 85 %

31/12/2019 M3.5 Database creation and development of analysis 
software for predictive models for tumor classification

The first batch of data have been acquired (June 2019) and the analysis pipeline has been implemented. The 
classification performance will be ultimately estimated when all the data will be made available. The full 
acquisition of data is still underway, even if a full analysis pipeline has been run on the data available up to now.

80% 85 %



AIM, CSN5, 2019-2021

Financial resources

sss
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Budget

2019 (+ant 2018) 48 kE

2020 35 kE

2020 2019

2018 (ant)
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Today’s Agenda
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https://agenda.infn.it/event/21746/

https://agenda.infn.it/event/21746/


AIM, CSN5, 2019-2021

thank you
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