
Accepted Manuscript

Title: Transferring brain-computer interfaces beyond the
laboratory:Successful application control for motor-disabled
users

Author: Robert Leeb Serafeim Perdikis Luca Tonin Andrea
Biasiucci Michele Tavella Marco Creatura Alberto Molina
Abdul Al-Khodairy Tom Carlson Joséd.R. Millán

PII: S0933-3657(13)00121-8
DOI: http://dx.doi.org/doi:10.1016/j.artmed.2013.08.004
Reference: ARTMED 1305

To appear in: ARTMED

Received date: 9-11-2012
Revised date: 7-8-2013
Accepted date: 8-8-2013

Please cite this article as: Robert Leeb, Serafeim Perdikis, Luca Tonin, Andrea
Biasiucci, Michele Tavella, Marco Creatura, Alberto Molina, Abdul Al-Khodairy,
Tom Carlson, Joséd.R. Millán, Transferring brain-computer interfaces beyond
the laboratory:Successful application control for motor-disabled users, Artificial
Intelligence In Medicine (2013), http://dx.doi.org/10.1016/j.artmed.2013.08.004

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.artmed.2013.08.004
http://dx.doi.org/10.1016/j.artmed.2013.08.004


Page 1 of 34

Acc
ep

te
d 

M
an

us
cr

ip
t

Transferring brain-computer interfaces beyond the

laboratory: Successful application control for

motor-disabled users
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Abstract

Objectives: Brain-computer interfaces (BCIs) are no longer only used by
healthy participants under controlled conditions in laboratory environments,
but also by patients and end-users, controlling applications in their homes or
clinics, without the BCI experts around. But are the technology and the field
mature enough for this? Especially the successful operation of applications
–like text entry systems or assistive mobility devices such as tele-presence
robots– requires a good level of BCI control. How much training is needed
to achieve such a level? Is it possible to train näıve end-users in 10 days to
successfully control such applications?

Materials and methods: In this work, we report our experiences of training
24 motor-disabled participants at rehabilitation clinics or at the end-users’
homes, without BCI experts present. We also share the lessons that we have
learned through transferring BCI technologies from the lab to the user’s home
or clinics.

Results: The most important outcome is that fifty percent of the par-
ticipants achieved good BCI performance and could successfully control the
applications (tele-presence robot and text-entry system). In the case of the
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