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Introduction: Disability is described as every structural or functional problem with the human body 

[1]. It is estimated that 6.2% of the Brazilians present some kind of disability, such as physical, visual, 

intellectual or/and hearing [2]. Assistive technologies can improve the quality of life and the inclusion 

in society of these individuals. Particularly, Brain Computer Interfaces based on Steady State Visually 

Evoked Potential (BCI-SSVEP) are a modern technology that allows a direct interaction between the 

human brain and the computer, mapping brain signals onto commands for external devices [3]. Not 

requiring commands from the limbs, BCI-SSVEP is promising for control applications destined to 

the physically disabled, such as limb prostheses and wheelchairs. In this study, we briefly describe 

the integration of a BCI-SSVEP controlled robotic arm using four commands. 
 

Materials and Methods: In this study, the brain signals were acquired by electroencephalography 

(EEG) with 16 dry electrodes placed on the occipital, parietal and central zones [4]. The visual 

stimulation consisted of four squares that alternated the colors black and white on a monitor at the 

rates of 6, 10, 12 and 15 Hz. In order to eliminate artifacts from the brain signal, a Common Average 

Reference (CAR) filter was employed [5]. In the sequence, features were extracted using the Fast 

Fourier Transform (FFT) and selected by the Pearson’s Correlation method. A linear classifier based 

on the least squares method was employed to discriminate between the four classes (frequencies). 

The classification system was trained with 8 trials of 12 s for each frequency. During the online 

operation, the system processed 6 s of signal and sent the identified command to the robotic arm 

through a serial connection. Each stimulation frequency was associated to an action to be performed 

by the robotic arm: rotation of 90 degrees in clockwise direction (6 Hz), rotation of 90 degrees in 

counterclockwise direction (10 Hz), claw opening and downward movement (12 Hz) and claw 

shutting and upward movement (15 Hz). The system was preliminarily tested with a healthy volunteer 

of 24 years, whose purpose was to move a foam cube from one point to another, using all the 

commands of the robotic arm. 
 

Results: The brain data acquired during the training indicated an average accuracy of the 

classification system around 70%, using a time window of 6 s, to discriminate between the four 

classes. The volunteer was able to move the cube from one point to another defined at the beginning 

of the experiment. The minimum execution time of the activity, if no error had occurred, was 24 s. 

However, the volunteer needed more than 1 minute to complete the task, in all performed tests. 
 

Discussion/Conclusion: We were able to successfully integrate the EEG signal acquisition system 

with the control of an automation application through an online BCI-SSVEP. The preliminary results 

indicate that the volunteer has been able to complete the requested task, which required performing 

all the movements of the robotic arm, despite the need for more time. The system will be enhanced 

with the inclusion of visual feedback, which will allow the user to visualize the movement of the 

robotic arm, complementing the sound feedback; this should improve the individual's concentration 

on the stimuli and, consequently, the BCI performance. 
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