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I"#$%&'()* ! According to the World Health Organization, more than a billion people (about 15%
I"# $%&H# "1()*+,# -1-.)/$0!12# /(&# &, $03/$&*# $1#)BH&Bme disability. In this group, about 110
million people (2.2%) have severe disabilities like quadriplegia or paraplegia, that occurs due to the
"#3%%&#!(") (*) #+3) "$&Adntrol "#$%etween the muscles and the brain. This motion loss !"#$
"#$% &'% $())"*"+&% #-. #1&("-1% -.caldigvdscular diseases, bone demineralization, "#$%&'(!)(
spinal cord injury (SCI). I"#$%&'#()*we used a recorde!" dataset from five volunteers under visual
stimul!"#$% #3ng the power spectral amplitude at the boundary of the stimulation frequency to
find the frequency content of the visual stimuli signal, being possible to detect which target the
"#$% &"% '()!"&*+% ,&"Yavtetivation.! The development of new types of !""#"$#%oR#$%&'&()"™*
"#3%&' ()*#$%+,' %-#'./14)%,' 0™ +)"#' 0" ()& L +#(' 2#02+#3'4&')520%%!6%' (# 7#+02" *#&O0/*$H#&' 16 (' &#
that allow disabled people to increase their functional capacity. It has an ample concept of
I"#$%!&$Y, from simple and mechanic devices such walking sticks, robotic prosthesis and
electronic wheelchairs, leading them to a state of greater autonomy.! !"#$%&'(H) The main
objective of this work is to detect th!"#$!%&$"'()!"#*+!%" ,-$#(."$/-0#.-1"/2%3#'2" 121" #$1HBV6 &'
"#$%!"#&'%()%)*+,-.'/%,(%',0$1%,2-%334% *5#"+'% (#%,2-%).-60-#71%$(8"*#%"#$%$-,- 7,%9", - 4
SSVEP, as a I"#$%&%$%'(&)*&+&,"-".) (/"*%&) ! &+&0#+"*&1)/ (2% '#&3*%'#!+4'5&

Methods.!!"# $%"&# '# &' (‘%" (# )*# ++,# %- M OUDY&'&( )*( +#,#&-%'"./(01.2#342%( 15&(612( 789:;<=

I here one green led was placed about one meter from their eyes for each volunteer. The tests

"#' SN "#E&H(")S*+,$-$./0$&1*23"#*455-+$&#"67"42*"8F'&$ &*9": $8*;:$ 8" USrk) THHH A "H#SP
duration of each test, 30 seconds. "# $%&" &(#)*%# +,),# $&"-%../012# 34)*"0#5,016,1%# 7,.# 6.%+85
"#3$%&' ()'*' $(+3evel, multi-"#$%&'()* &!+,*-&.'[+)*01$2&veral scientific computation modules,!

such as I"#$%&'()&*+,-% It makes this program!"#$%& #$('$)%'%*+,-#$%+--&.%'&d #Bign of

different processing blocks, including bank of filters. These!filters "#'$%"&'()"%%$ *+$ ,-."$entre

band frequencies at the stimulus frequency and its harmonics, with a band tolerance of 0.3 Hz for

I"#$% &e. The filters attenuate frequency components outside its cut-!"" 1"#$%#&'(H) #$%" &'$"
"#$%8&$'()*%!+,*($-.*(/01)$%(1+)2+)'()*-) )*$(33456/(!..+%%$7.$( 2-##()*%0!+,*()*$(8(9:(/01)$% (;*-)(
do not occurs with the 8 Hz filter. In this way, it is possible to !"#$%"&"()*+,"*+-%*./*'$0+-%,&+
another.!The frequency detection system was developed using !"#!$%&'(()"*+",-.'/"01

Results. On the Figure 1, we can see the input signal from the Oz channel from volunteer one and
a flickering frequency of 5Hz. Once we use the different filters bank, with your respective cutoff
frequency under the five stimulation frequencies, from 20 tests, we give peaks with a considerable
value of amplitude. In Figure 2, it is possible to see the periodogram for the volunteer one, and
stimulation frequency of five Hertz. It is possible to see the correct discrimination of frequencies.
With this system, it will be possible to use the frequency detection to develop applications
possible to be controlled only with the user’s gaze, without the need of muscular activity.
However, one of the drawbacks of this method, that is currently under improvement, is the loss of
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useful information about frequency content. Also, the embedded platform used in this work has
considerably less processing performance than the personal computers generally used, that is
reflected directly in program execution time (about 2,11 seconds).

Discussion. The experimental results about the analysis of extract relevant features from EEG
signals, under SSVEP protocol. To reduce dimensionality of the feature vector, a level 100 down
sampling was performed, to reduce by 77 features, and soon will use different techniques of
classification like machine learning. Conclusion. In this work was presented the in-development
work in an Open Source system to process EEG signals under SSVEP protocol. The development of
a Python module for feature extraction was started. Based on the results obtained, it is possible to
conclude that the use of a bank of filters can be a good method to extract features of EEG signals.
In future works will be considered to classifier these features using different techniques and
algorithms available in machine learning.

Figure 1 Input signal of EEG from Oz channel from volunteer one over 5Hz.
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Figure 2 Peak amplitudes at stimulus frequency (5Hz) and its harmonics (10, 15 and 20 Hz).
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