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When estimated cortical activity related to encephalographic responses needs to be compared across multiple subjects, the problem of high inter-subject variability often arises [1]. This can obscure the detection of important events, the definition of their timing and their precise localization. The usual practice of grand averaging and traditional statistics can be misleading, especially when small-sized data are available and deviations from normality are severe.  

We suggest a pattern-analytic approach for studying the response dynamics reflected in the extracted regional activations. Dominant-mode clustering is first used to detect the commonalities across subjects and then followed by a data-mining technique to summarize the results in a visual manner. When different experimental conditions are encountered, the pairwise contrast of regional responses can be achieved readily via appropriate statistics and further systematized trough a resampling approach.       


The suggested methodology is demonstrated using reconstructed cortical activity from an MEG experiment targeting the function of oculomotor system during 

voluntary saccadic movements. The subjects performed a modified memory-delay task, in which a triangle first denoted the direction of eye-movement and, after a certain delay, the subject had to perform a saccade to that direction. The whole experiment was performed twice with the distance from the screen denoting a separate recording condition. 


Timecourses of response activity from 46 different brain regions from each subject were the input to the suggested methodology. The output was an ordered list of prototypical responses, an associated intelligible display of the activity distribution and a spatial map of significantly differential activation for the contrasted conditions. Robustness to outliers and increased Signal-to-Noise ratio were verified experimentally.
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