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“A Brain-Computer Interface is a communication system that
does not depend on the brain’s normal output pathways of

peripheral nerves and muscles ”

Brain
Signal

2 doéy ontro
't\\\/\-ég’ I\ ﬁ BCi ﬁ Sional

A BCI system translates brain activities into output commands without
carring out any movements.
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How does a BCI work?

 Different brain activities (thought) or external stimulus can
produce changes in brain signals

Feet
ovement
Hand
ovement
(o Auditory
(@) task
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<—RBSLPEﬂDd—> = Imagination of righ hand movement
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How does a BCI work?

 Different brain activities (thought) or external stimulus can

produce changes in brain signals ot P300
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P300 amplitude depends on the stimulus interest for the subject
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BCI Applications
BCI SYSTEM

SIGNAL PROCESSING
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> Signal Feature Classification
Acquisition Extraction Control
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« Based on the Row-Column Presentation (RCP)
paradigm

* Each row and column flash (stimulus)

« Subject count the number of times a symbol flash
* For each flash, a P300 is produced

« After some flashes, the P300 is detected

and the symbol detected.

*Performance depends on the user’s ability to gaze
the different symbols.
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~°  P300-Based BCI Speller

To increase BCI performance, different stimulus
presentation based on familiar faces have been proposed

Red familiar faces with white rectangle (2021)

WHILE(E)
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faces pardim improves P30Gspeller braincomputer  Sol- b i ok B8R o B R
faces paradigm improves P300-speller brain-computer
atterns,” Cognitive Neurod namlcs 1-14
interface performance,” PL0S One. 10, pp. 115, 2015. P g y i
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~°  P300-Based BCI Speller

« The use of images as flashing stimuli can also improve
the performance of a BCI speller (UMA-BCI group-
2019)

Advantages:

- Different images were used for each symbol of
the matrix

- The use of different images allows to develop
BCI speller based on pictograms or commands,
Increasing the options of communications and
control

A. Fernandez-Rodriguez, F. Velasco-Alvarez, M.T.
Medina-Julig, and R. Ron-Angevin, “Evaluation of
emotional and neutral pictures as flashing stimuli using
a P300 brain— computer interface speller,” Journal of
Neural Engineering, vol. 16, pp. 1-11, 2019.
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 Due to the advantage of using different images
to stimulate the different symbols, the main
objective of this preliminary study was to study if
the performance of a BCI-P300 speller based on
pictures stimulus presentation was similar to
those based on red famous face with a white

rectangle.

20t July 2021 BRAININFO2021 (18-22 July 2021) 13
Nice, France



SERs,
w? *? UNIVERSIDAD
d . k‘\ﬁg f%&j DE MALAGA
Grup:ldeiq'e!;!ag\

» Introduction

* Objective

 System description

« Experiments and Results
« Conclusions

24" May 2022 BRAININFO2022 (22-26 May 2022)
\enice, Italy

N/

deaux
\\\

Outlme

14



\,I/

N

Developed System

« BCI system implemented through UMA-BCI Speller
platform

e 5x5 matrix size == 25 symbols

Images Red Familiar faces with white rectangle
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Experiments and results -

» EXxperiment description
— Participants: 4 healthy subjects (premiliminary results)
— 1 session: to test the 2 paradigms
— Electrodes positions: P3, P4, PO8, Fz, Cz, Pz, PO7, Oz
— Each test consisted on:
1- Calibration phase 2- Copy spelling phase
» 12 letters (“FEUX”, “CHAT”, “PURE”) = 16 letters (“ABRI”, “LUNE”, “YOGA”,
= Each “letter” was intensified 20 times: (30,4s) “CHEFF”)
» The number of intensification
depended of the calibration accuracies
= Criterium: minimin number or trials to
obtain 100% accuracy in the calibration
phase
24 May 2022 BRAININF02022 (22-26 May 2022) 17
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» Results: Copy-spelling phase

Subject  Condition Ngrl:l_?isnhees AC((:(% )a cy (bi ':;/_nRﬂn)
Faces 3 100 30,55
>t Images 3 93,75 26,44
Faces 3 100 30,55
> Images 4 100 22,91
Faces 3 100 30,55
>3 Images 2 75 26,50
- Faces 3 75 17,67
T2 3 100 30,55
e Faces 3 03,75+6,25 27,33%3,21
Images 3 92,18+5,91  26,6+1,56
24t May 2022 BRAININFO2022 (22-26 May 2022)

\enice, Italy

18

N

Bordeaux INP s

N

Experiments and results




FRS/Q@'«,
‘*g %, UNIVERSIDAD
d " %&;{i}i DE MALAGA
GFUP:Idge!;!ag

» Introduction

* Objective

 System description

« Experiments and Results
 Conclusions

24" May 2022 BRAININFO2022 (22-26 May 2022)
\enice, Italy

N/

deaux
\\\

Outlme

19



P e

&3 “¥  UNIVERSIDAD
VRS 2T R \l
\\ft:& vea%’[ -~ DE MALAGA » /F)
[ ] "@‘Agﬁfl €] \t‘ }(J’év ; i Bordeaux INP s
SNy

Grupo de investigacién C I i

 Preliminary results very promising

« This study suggests that the use of Images does not make
worse the performance compare to the one of the BCI-
speller most effective proposed in the literatura: red familar
faces with rectangle.

« The use of different images must be convenient to

develop BCI speller based on pictograms or commands,
Increasing the options of communications and control
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Questions?
Thanks for your attention

Ricardo Ron Angevin (rron@uma.es)
Grupo DIANA (www.diana.uma.es)

BRAIN Project (www.diana.uma.es /brains)
INCADI Project (www.incadi.uma.es)
LICOM Project (www.licom.uma.es)
SICCAU Project (umabci.uma.es/siccau)
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