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Outline

• Introduction

• BCI applications

• BCI research at the UMA-BCI
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What is a BCI?

• “A Brain-Computer Interface is a communication system 

that does not depend on the brain´s normal output 

pathways of peripheral nerves and muscles ” 

BCI
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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

Hand 

movement

s

Feet 

movement

s

Math task

Auditory 

task

Imagination of righ hand movement
Rest period

P300



5th July 2026 IARIA Congress 2026 (Nice, France)

BCI Applications
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• Virtual Keyboard

–  Based on mental tasks discrimination

[Univ. Graz, Austria]

BCI Applications
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• 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.

• Virtual Keyboard

–  Based on the P300 signal: P300-Speller

BCI Applications

Video 1
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• Prosthesis control

–  Based on mental tasks discrimination

[Univ. Graz, Austria]

BCI Applications
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Projects 

UMA-BCI group
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• 1- Project INTENTIA (2003-2005)

Brain Computer Interface with training based on virtual reality (TIC2002-04348-
C02-01)

• 2- Project BRAINS (2008-2012)

Brain interaction system for disabled people (P07-TIC-3310) 

• 3- Project INCADI (2012-2015)

Brain-Computer Interfaces aimed at disabled people (TEC2011-26395)

• 4- Project LICOM (2016-2018)

Communication system for people suffering from Locked-in Syndrome 
(DPI2015-67064-R)

• 5- Project SICCAU (2019-2021)

Brain interaction system for people with locked-in syndrome (RTI2018-100912-
B-I00) 

• 6- Project SICODIS (2022-2026)

Brain communication systems for people with severe motor disabilities 
(PID2021-127261OB-I00)

P300
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Mental 

tasks
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INTENTIA project
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• Objective: Improvement of training using VR techniques



5th July 2026 IARIA Congress 2026 (Nice, France)

INTENTIA project
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[Ron09a] Ricardo Ron-Angevin, Antonio Díaz Estrella, “Brain–computer interface: Changes in performance using virtual reality techniques”, Neuroscience letters,

 449, 2009, pp. 123-127. 

Video 2
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BRAINS project
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• Objective: Control of a wheelchair in a Virtual environment
 

- Many commands are necessary
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Problem

• How to increase the number of navigation 
commands?
– Increasing the number of mental tasks.

• Two mental task: Two commands

• Three mental tasks: Three commands

• ….

Wheelchair control based on mental task discrimination

• Problem: 
– An increasing number of classes resulted in a decrease of 

the classification accuracy [Obermaier 01], [Kronegg07].

– The highest classification accuracy is achieved by 
classifying only two classes.
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Objective

– Four different navigation commands

– Only two mental tasks

• In a BCI driven wheelchair, for safety concerns, it is 

very important to guarantee a high level of 

classification

• A new type of BCI system to control a wheelchair :

Move Forward

Move Back

Turn RightTurn Left
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Proposed paradigm

•BCI based on two mental tasks discrimination

•Training in safe environment (based on virtual reality 
techniques) 

•Control interface proposition
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Navigation in VE
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[Vela10] Velasco-Álvarez F., Ron-Angevín R., Blanca-Mena M.J., «Free Virtual Navigation Using Motor Imagery Through an Asynchronous Brain-Computer 
Interface», Presence, Teleoperators and Virtual Environments, Vol.19, No. 1,. Massachussets Institue of Technology, 2010, pp. 71-81.

1- Virtual wheelchair control

Video 3
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Training in VE
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• 2-Training in knowing environment

Video 4
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Training in VE
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• 3- 3D Environment

Video 5
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Projects

 BRAINS project
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• 4- 3D environment without obstacle:  To pilot a plane

Video 6
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INCADI project
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• First step: Microrobot control in VE (4 commands)
– Discret commands+Visual+Audio cues+ VR

• Objective: Control of a real wheelchair

Video 7



5th July 2026 IARIA Congress 2026 (Nice, France)

INCADI project
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• Second step:  Real microrobot control (4 commands)
–  Continuous commands+Audio cues+Real

[Vela2013] Velasco-Álvarez, F., Ron-Angevin, R., da Silva-Sauer, L., Sancha-Ros, S., “Audio-cued motor imagery-based brain-computer interface: 
Navigation through virtual and real environments”, Neurocomputing, 2013

Video 8
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Projects

INCADI project
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[Ron2017] Ron-Angevin,R., Velasco-Álvarez,F.,  Fernández-Rodríguez,A., Díaz-Estrella,A., Blanca-Mena,M.J., Vizcaíno-Martín,F.J., , “Brain-
Computer Interface application: auditory serial interface to control a two-class motor-imagery-based wheelchairI”, Journal of NeuroEngineering and 
Rehabilitation, Volume 14, issue 1, May 2017,

• Thrid step:  Control of the real wheelchair
Video 9
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Projects

SICCAU Project
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• Objective: Control of domotic system

[Vela2022] Velasco-Álvarez, F., Fernández-Rodríguez, A., Ron-Angevin, R., «Brain-computer interface (BCI)-generated speech to control domotic 
devices», Neurocomputing, 2022
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Control paradigm

Example: Spotify
Video 10

video_1_demo_recorte.mp4
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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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