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Title of the research activity: Shape and textural analysis of three-dimensional 
imaging data through machine learning for 
biomedical and industrial applications. 

State of the Art: Three-dimensional imaging techniques such as Computed 
Tomography (CT), Magnetic Resonance (MRI) and Positron 
Emission Tomography (PET) have become widespread in 

recent years. As a consequence, quantitative analysis of 
3D-data generated by such devices is of much interest in a 

number of biomedical and industrial applications. Artificial 
intelligence techniques applied to imaging data from CT, 
MRI, PET have for instance shown the potential to improve 
the diagnostic process of a number of disorders (Buvat et 

al., 2015; Sala et al., 2017; Sollini et al.; 2017). Similar 
methods have been applied to quality control of a number 
of goods including mechanical parts, fruit, vegetables, etc. 
(Fuchs et al., 2011). 

Short description and objectives of the 
research activity: 

The overall objective of this research is to investigate 
suitable machine learning, shape and texture analysis 
methods to extract meaningful prognostic biomarkers from 

three-dimensional medical imaging data. Specific aims are: 
1) to differentiate malignant vs. benign lesions, 2) to 
discriminate between primary vs. metastatic lesions and 3) 
to predict the overall survival, disease-free survival and/or 
response to treatment. 
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