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Abstract: The aim of this seminar is to discuss innovative approaches that exploit computational
intelligence to infer new knowledge from neuroimaging data. The main challenge is to devise me-
thods able to cope with the high dimensionality and the low signal-to-noise ratio that characterizes
this kind of data.

The first part of the talk is focused on functional neuroimaging and how clustering techniques can
be used to derive robust sets of features from whole brain maps. We found parcels for which the
rankings were different among control subjects and subjects affected by Parkinson’s disease and
amyotrophic lateral sclerosis and found evidence in literature for the relevance of top ranked regions
in default-mode brain activity.

The second part of the talk will describe a multi-view learning framework that combines functional
MRI and diffusion tensor imaging to study brain connectivity. In this approach, structural and func-
tional connectivity features are extracted from multi-modal MRI images with a clustering technique,
and used for the multi-view classification of different phenotypes of neurodegeneration by an en-
semble learning method (random forest). The results highlight the potentials of mining complemen-
tary information from the integration of multiple data views in the study of neurodegenerative di-
seases.

The third part of the seminar involves connectome-wide analyses in normal and clinical populations
by using functional and structural connectivity data from which high-density whole-brain networks.
These analyses typically rely on a preprocessing step (pruning) to reduce computational complexity
and remove the weakest edges that are most likely affected by experimental noise. However, weak
links may contain relevant information about brain connectivity, therefore, the identification of the
optimal tradeoff between retained and discarded edges is a subject of active research.
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special issues on international journals and of Proceedings of International conferences. He is se-
nior member of the IEEE "Computational Intelligence" and "System, Man and Cybernetics" socie-
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