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Brain-computer interfaces (BCI), an emerging domain
in the field of man-machine interaction, have attracted in-
creasing attention in the last few years. Among the reasons
for such an interest, one may cite the expansion of neuro-
sciences, the development of powerful information process-
ing and machine learning techniques, as well as the mere
fascination for control of the physical world with human
thoughts.

BCI pose significant challenges, at both the biomedical
and the data processing levels. Brain processes are not fully
understood yet. Also, the information on the dynamics of
these processes, up to now gathered mainly with electroen-
cephalographic (EEG) or functional magnetic resonance
imaging (fMRI) systems, is incomplete and, more than often,
noisy. As such, it is important for BCI applications to deter-
mine how, physically, the maximum amount of information
can be extracted, and to design efficient tools both to process
the data and to classify the results.

This special issue presents nine papers exhibiting a rather
balanced state of research and development in BCI. Three
papers deal with information extraction, three with signal
processing aspects, and three present applications. Moreover,
while most current efforts concentrate on continuous EEG-
based techniques, fMRI, implanted microwire electrode, and
evoked potential-based techniques are also presented.

In the first batch of three papers on “information extrac-
tion,” A. Meyer-Bäse et al. study independent component
analysis (ICA) and unsupervised clustering techniques and
combine them to produce task-related activation maps for
fMRI datasets. M. Schröder et al. explore the problem of EEG
channel selection for BCI tasks, and S.-P. Kim et al. propose
a nonnegative matrix factorization to identify local spatio-
temporal patterns of neural activity in microwire electrode
signals from monkey motor cortical regions.

The second batch of papers devoted to “signal process-
ing” aspects of EEG signals bring new insights to this field
by making use of advanced signal processing techniques and

by evaluating their performance. The paper by P. J. Durka
presents a methodology for the time-frequency analysis of
event-related changes in EEG signals. D. A. Peterson et al. in-
vestigate the potential of blind source separation (BSS) and
support vector machine (SVM)-based classification to dis-
criminate two cognitive tasks. Finally, D. Coyle et al. deal with
the extraction of time-frequency features to discriminate two
imagined movements.

The last batch concentrates on three exciting applications
of BCI. The paper by G. Pfurtscheller et al. describes a BCI
approach for the control of a grasping device using func-
tional electrical stimulation by a tetraplegic patient. E. Lalor
et al. present a BCI-based 3D video game using steady-state
visual evoked potentials, and C.-T. Lin et al. propose an EEG-
based car-driver drowsiness estimation device.

We would like to thank the authors of this special issue
for their valuable submissions and the reviewers for their
high-quality evaluation. We hope the contributions made
here will serve to further encourage and stimulate progress
in this new and exciting field. Last but not least, we would
like to thank the editorial team of EURASIP JASP for their
continuous support and patience.
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