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Project title : A modeling approach to investigate the role of Alpha rhythms in visual 
processing  

Project summary : The objective of this internship is shed light on the biophysical origin of 
the spatio-temporal structure of alpha oscillations (10Hz) and to determine whether they help 
selecting information the visual system, as suggested in the literature based on experimental 
findings. In order to answer these questions we will develop  biologically grounded  spiking 
neural network (SNN), exhibiting similar constraints as the visual system, e.g. the convergence 
of information that creates bottleneck issues. In contrast to traditional artificial neural 
networks, this model generates dynamic patterns of activity due to recurrent interactions 
between neurons in the visual hierarchy and nonlinear proprieties of biophysical neurons. 
These network models will be exposed to an attention tasks which will involve the 
“attentional” selection of one stimulus out of two presented. Importantly, the readout of the 
network will be evaluated in the last node, incorporating the complex time-dependent 
emergent dynamics of the SNN. This readout will represent the optimal linear combination of 
neurons' firing activity over time, aiming to maximize the separability between the two 
stimuli. Once calibrated the model, we will causally manipulate its structure, i.e. connectivity 
and cellular composition, to predict the impact of biophysical proprieties of the visual system 
for emerging alpha oscillations for attentional capacities. 
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