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Neural oscillations underlie individual differences in  

brightness perception 

 

 

ABSTRACT:  
 

EEG recordings of human occipital alpha-band oscillations have been strongly linked to visual 

perception. In particular, cortical excitability is increased in areas exhibiting low alpha 

amplitude. Although the frequency of alpha oscillations varies significantly between individuals, 

it has only rarely been studied as an independent factor in shaping perception. Temporal 

integration of successive stimuli has recently been shown to depend on individual alpha 

oscillation frequency, with faster frequencies resulting in finer temporal resolution in perception. 

This suggests that perception may qualitatively differ between individuals with different 

spontaneous alpha frequencies. Moreover, underlying the differences in temporal resolution may 

be a more basic visual process: differences in sensitivity to visual flicker. We tested this 

hypothesis by correlating performance in a flicker detection task with the speed of individual 

alpha rhythms. For each participant, we obtained temporal contrast sensitivity functions and 

related the stimulus frequency at peak sensitivity to individual alpha frequency. Our results 

demonstrate that individual alpha frequency predicts contrast sensitivity to visual flicker. 

Individuals with faster spontaneous alpha rhythms were maximally sensitive at faster stimulus 

flicker frequencies. Importantly, such individuals performed worse at slower stimulus 

frequencies than those with naturally slower alpha rhythms. This suggests that individual alpha 

frequency specifically predicts the stimulus flicker frequency which produces maximum contrast 

sensitivity. The findings provide evidence for a link between alpha frequency and individual 

differences in basic, low-level visual perception. 
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