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Abstract:

Functional Magnetic Resonance Imaging fMRI) emerged as a breakthrough technology
for high quality insights of the human brain. Due to its intrinsic nature of temporal and
spatial-resolution monitoring of brain activity, shortly after its development it has
successfully pursued the possibility of performing real-time analysis.

This target had to face several technical and theoretical issues, ranging from hardware
acquisition problems to signal measurement optimizations, closed loop data transfer
and signal processing. Although limited by the complexity of the problem, several
techniques have been proposed in literature to achieve real-time fMRI exploiting
model-based data analysis techniques. Recently, the attention has been focused on data
processing techniques, looking for novel powerful algorithms. In this context,
data-driven methods are shown to be suitable in finding and monitoring the
spatiotemporal dynamics of the relevant brain activations, which is the ultimate goal of
the real-time fMRI.

In this talk the state-of-the-art in real-time fMRI analysis will be introduced. First a
basic discussion on the theoretical background pointing out the main limitations and
constraints from a signal processing perspective will be held. Thereafter we will pass to
an in-depth comparison of different methods proposed in literature, justifying the need
of more sophisticated methods of signal processing and data analysis.

Last but not least a review of our current work on novel proposed data-driven based
methods, an extension of ICA algorithms will follow, showing how to overcome the

presented limitations and pushing further the boundaries of this emerging technique.

About the speaker:
Nicola Soldati's current interests include, without being limited to, machine learning

based and Multivariate Data-Driven method development for real-time fMRI



(Independent Component Analysis, ICA), integration of multimodal brain imaging
techniques (fMRI/EEG/MEG) for translational medicine and high performance
computation and data visualization methods. His research is a fruit of ongoing
collaboration among the worlds most advanced and prestigious research centers
(RIKEN, MIT, Mind Research Network).
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