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Figure 1: A detail from State.Scape
for more details about State.Scape refer to [1]
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Abstract
In this workshop, we will present a state of the art on Brain
Computer Interaction (BCI) and its uses in artistic practices.
The presentation is twofold: first, we focus on the techno-
logical development of BCI, neuro-imaging techniques, and
approaches, to then narrow our research lenses to EEG-
based BCI and corresponding control paradigms. Second,
we surveyed over 40 artworks that employ BCI and we cre-
ated a taxonomy to organize them. Finally, we established
contact with 10 authors whose pieces are part of our taxon-
omy, and collected insights about what is it like to work with
BCI in the context of art.

Author Keywords
Brain-Computer Interfaces; Art

ACM Classification Keywords
H.5.m. [Information Interfaces and Presentation (e.g. HCI)]:
miscellaneous

Introduction
Since 1924 and Hans Berger’s discovery of “Alpha wave”
until today, the field of brain-computer interfaces (BCI) has
undergone serious advances. Historically, brain-computer
interfaces were bulky, cumbersome, invasive, and expen-
sive. While some of the downsides of such equipment can
still be justified in medical research and found in hospitals,
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democratization of brain-computer interfaces and devices
that employ them allowed the rest of the non-medical pop-
ulation to access hidden and invisible brain processes.
Affordable, reliable, and easy-to-use BCI brought not just
temporary excitement but it sparked innovation across disci-
plines. Artists, among others thinkers, researchers, and cre-
ators, utilized BCI from 1960’s until today, which resulted in
a significant corpus of artworks. However, up to this point,
this all encompassing corpus of artworks, from music to vir-
tual environments to spatial installations, to our best knowl-
edge, has not yet been described.

To address this, in the past three years, we have been col-
lecting information about the artworks that employ EEG-
based BCI, and created a database of BCI art. We focus
here on brain-computer interfaces and how those are em-
ployed in artistic explorations of consciousness, human
physiology, and invisible processes that can potentially de-
fine who we are, and how we inhabit this world. Moreover,
we wrote a state of the art on BCI in art [2], and we would
like to present it in this workshop. We structure our pre-
sentation around the taxonomy of EEG-based BCI art, and
illustrate it with examples for each category.

Taxonomy
Our main contribution is presented in the taxonomy shown
in Figure 2. This presented taxonomy consists of five cat-
egories that serves as a lenses to compare and analyze
different artworks starting from mid 60’s until today. The
artworks are classified into two gross categories based on
their input (modality, and control), and output (1D, 2D, and
3D artworks). Concerning modality of an input, we recog-
nized two different types of artworks: ones that were strictly
employing EEG data only (unimodal-EEG), and others that
combined other physiological data with EEG data as a com-
bined input modality (multimodal input). Another classifica-

Figure 2: Taxonomy of Input and Output modalities of
brain-generated artworks

tion was based on the type of control that can be either pas-
sive, or active. However, the analysis of the artworks based
on their output types was more complex compared to input
analysis. Concerning the output type, we recognized three
groups of artworks: ones that fit into 1D category (sonifica-
tion, music), 2D category (print, painting, video), and others
that have spatial properties (3D: virtual environments, and
installations). All of the artworks in the analyzed corpus em-
ploy EEG data, therefore we provide an overview of EEG
paradigms, and control approaches (such as passive vs
active control). In addition, regarding presentation format,
the artworks in 1D and 3D categories can be either perfor-
mances or spatial installations, and this distinction will be
explained and emphasized throughout the presentation.

Our taxonomy includes over 40 artworks, from prints, vir-
tual environments, to performances, followed by the on-line
database that we created to visually expose each of those
pieces. A selection of artworks will be discussed more
closely through categories in our taxonomy. The artworks
we analyze cover the period between 1965 until 2018. In
addition, we will present survey data we collected from ten
authors whose pieces are part of our database. In this part
we will discuss limitations currently present, and potentials
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for future work. Our aim for this presentation is to elicit a
discussion about past and current approaches, and high-
light the best practices, while engaging with the workshop
participants in a discourse on BCI and art.

Finally, our aim is to build a comprehensive overview of
similarities and differences across artworks that employ
data of brain activity. In this presentation we would like to
ignite a focused discussion around the themes presented
here. All artworks included in our taxonomy can be found
here: https://bci-art.tumblr.com/
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