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Susana, Andrade João, Castelo-Branco Miguel.A novel Brain Computer Interface
for classification of social joint attention in Autism and comparison of
3 experimental setups: a feasibility study.Journal of Neuroscience Methods
http://dx.doi.org/10.1016/j.jneumeth.2017.07.029

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.jneumeth.2017.07.029
http://dx.doi.org/10.1016/j.jneumeth.2017.07.029


 1 

A novel Brain Computer Interface for classification of 

social joint attention in Autism and comparison of 3 

experimental setups: a feasibility study 

 

Carlos P. Amaral1, Marco A. Simões1, Susana Mouga1, João Andrade1, Miguel Castelo-Branco1,2,* 

 

1IBILI – Institute for Biomedical Imaging in Life Sciences, Faculty of Medicine, University of Coimbra, 

Portugal; 2CIBIT, ICNAS, Brain Imaging Network of Portugal 

*Correspondence: 

Miguel Castelo-Branco, IBILI – Institute for Biomedical Imaging in Life Sciences, Faculty of Medicine, 

Azinhaga Santa Comba – Celas, 3000-548, Coimbra, Portugal, Tel: +351 239480200, Fax: +351 

239480217, mcbranco@fmed.uc.pt  

Highlights 

 A novel BCI paradigm interfaced with virtual reality for social skill training in autism 

 Successful statistical classification of joint attention events 

 Nautilus is the best performing system among the 3 tested ones 

 

Abstract 

Background 

We present a novel virtual-reality P300-based Brain Computer Interface (BCI) paradigm using social 

cues to direct the focus of attention. We combined interactive immersive virtual-reality (VR) technology 

with the properties of P300 signals in a training tool which can be used in social attention disorders such as 

autism spectrum disorder (ASD).  

New Method 

We tested the novel social attention training paradigm (P300-based BCI paradigm for rehabilitation of 

joint-attention skills) in 13 healthy participants, in 3 EEG systems. The more suitable setup was tested online 
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