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The human brain is a complex system, working incessantly, even during sleep. The continuous activity of the brain can be measured non invasively by techniques like the electroencephalography (EEG), which records the voltage fluctuations resulting from ionic current flows within the neurons of the brain from multiple electrodes placed on the scalp.

Basic statistical properties can be extracted from the recorded EEG signals, like the Power Spectrum Density which describes how the power of a time series is distributed with frequency. While this information reveals which are the specific brain regions involved in a task (i.e. motor/auditory/cognitive), it fails in determining how different specialized brain areas interact and get connected to perform that task. Such precious information, which is related to the concept of synchronization, is called Functional Connectivity (FC). The estimation of the functional connectivity between all the brain regions give a complex pattern that can be conceived and studied just as a network, where the nodes are the brain sites and the links represent the significant synchronizations between them. 

In the present talk, I illustrate the effectiveness of the FC approach to evaluate the synchronization of the brain hemispheres in a group of healthy subjects and in a group of patients with cerebellar lesions during a simple motor task. Eventually, I will show how the functional connectivity approach can be extended to evaluate the synchronization between the activities of two different brains in a team work. Notably, recent studies highlight the significant role of the synchronization between specific regions of the two brains as a potential biomarker for measuring the “empathy” of people during social interactions, like cooperation, imitation, and music playing. 

