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ABSTRACT:  

 
Objectives 

This project had the following main goals: 1. to investigate the coupling between perception and 

oscillatory neural synchrony. 2. Neurophysiological correlates and temporal dynamics of 

perceptual decision. An important goal was to provide a critical test to the binding by synchrony 

hypothesis in humans. 

 

Method 

We have developed a set of paradigms involving long-range perceptual spatial integration. 

Some of these paradigms included stimuli requiring interhemispheric integration (roof shaped 

patterns), and holistic integration for perceptual decision. 

 

Results  

We found that oscillation amplitude and phase coherence can be uncoupled when related with 

the emergence of perceptual decision. Moreover we identified that perception related different 

gamma band sub components that be traced to distinct neural modules within the perceptual 

decision network, as also tested by simultaneous EEG/fMRI. 

Concerning the roof-shaped patterns, by analyzing the EEG signal resulting from coherent object 

perception of ambiguous/unambiguous stimuli we were surprised to identify common features of 

oscillatory activity in the beta-gamma frequency range. This particular subband seems to be 

involved in perception related changes in oscillatory patterning. The topography of EEG 

synchronization is this band seems to be not directly related to the emergence or disruption of 

bilateral synchronization and the areas involved in bilateral integration of such roof-shaped 

patterns. 

Importantly, we were able to also implement data-driven approaches to test the hypothesis of 

binding by synchrony in humans which are critical to test model driven approaches. 

 

Conclusions 
In sum our data highlight a complex network of regions involved in perceptual decision making 

and seem to support a functional role for spatiotemporal patterns in the beta and gamma 

frequency range for perceptual integration, but do not support a direct role for the binding by 

synchrony hypothesis. 
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