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Introduction: A brain-computer interface (BCI) is a system that measures brain activity in order to 

translate it into commands that operate an application. Electroencephalography (EEG) has been the 

most used technique in BCI systems to record brain activity. One of the strategies to generate the 

signals captured by EEG is motor imagery (MI), that may be seen as the mental rehearsal of a motor 

task without its execution, allowing, in principle, the control of a BCI device [1]. In this study, we 

sought to investigate how the brain response of users during MI happens, by analyzing a database of 

EEG signals in which healthy subjects were asked to imagine the movement of their right and left 

hands. Our goal has been to recognize patterns associated with this task, through a spectral evaluation 

of different segments of the signal. 
 

Materials and Methods: Sixteen channel EEG data of six healthy volunteers were provided by a 

previous database collected by our group. It consists of MI-based acquisitions for right and left hands, 

with blocks of rest in between. A single task or rest block lasted 10 s, within a set of nine rest blocks 

and four blocks of each type of imagination per trial (totalizing 170 s each run). All the electrodes 

were distributed on the scalp in a 10/10 positioning system, near to sensorimotor regions of the brain: 

C1, C2, C3, C4, C5, C6, Cz, FCz, FC3, FC4, FC5, FC6, CP3, CP4, CP5 and CP6. A standard 

preprocessing procedure was used for the datasets: bandpass filtering (0.5 to 50 Hz), identification 

and removal of bad channels (channels with a low recording signal-to-noise ratio), exclusion of 

artifactual portions of the data, and common average reference (CAR) filter. The criteria for these 

removals were, mainly, visual inspection of extreme amplitudes and/or lack of correlation with other 

channels. An estimate of the power spectral density (PSD) of the signal was calculated per second; 

the values corresponding to the μ and β bands (8 to 30 Hz) were summed and the result was plotted 

for visual analysis. Currently, only one trial per subject has been investigated. 
 

Results: Figure 1 shows the power sum of μ and β bands for C3 and C4 channels from one subject. 

 
Figure 1. Power sum curves in the μ and β range recorded over left and right sensorimotor cortex during motor imagery. 

Only two channels and five blocks are shown to exemplify the results. Deflections represent band power increase 

(synchronization) or decrease (desynchronization). Vertical lines delimit the rest/task blocks. 
 

Discussion: We expected to find, during left hand MI, a decrease in the power sum at even channels 

(event-related desynchronization), followed by an increase in resting state (event-related 

synchronization). In right hand MI, the drop was expected at odd channels. Unfortunately, as 

demonstrated in Figure 1, these findings did not occur frequently in any subject. Furthermore, we 

couldn't discriminate a pattern associated with the MI task. 
 

Conclusion: Although our preliminary results were unsatisfactory, only 6 out of 60 runs of the 

database have been evaluated. Besides, another MI-based EEG database, with 64 channels, will be 

soon explored. In general, we found that the data investigated so far were very noisy, requiring a great 

deal of effort in preprocessing, so that data removals may have impaired the analysis. 
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