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Abstract 

We understand the domain of brain-computer 

interfaces (BCI) as a novel promising potential 

technique for visual arts, and, hence, as a domain that 

should be considered for future professional arts 

education.  

We describe our background in visual arts education, 

our actual artistic professional work, and our education 

work in a visual arts school. We indicate potential 

developments based on the availability BCI technology. 

We provide a view on the current visual arts ecology 

and the direction of expected development in this 

ecology by incorporating the potential use and technical 

resources, as well as the need for changing education 

of the various stakeholders. 
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Introduction 

Modern visual arts increasingly develop from an artist-

defined experience into an art for, and by, an active 

audience that is looking, understanding and interactively 

attributing meaning. Contemporary visual arts live in a 

diverse and vibrant ecology: Artists work in a globally 

influenced, culturally diverse, and technologically rapidly 

advancing world. Their art is a dynamic and eclectic 
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combination of materials, methods, concepts, and subjects 

that challenge traditional boundaries and defy easy 

definition [1]. 

BCIs are systems that translate a measure of a user’s 

brain activity into messages or commands for an 

interactive application [2]. Recent developments show 

exciting promises for future application of BCI for 

artistic creation [3] [4]. But currently, most 

contemporary artists still do not know the meaning and 

possibilities of BCI. A clear account of the potentials 

and the availability of convincing examples will be 

needed to make artists aware and allow then to 

consider application. 

Baecker [5] pinpoints the term “next society” to 

indicate a society where ICT provides the leading media 

technology. From this perspective, state of the art 

education for visual artists should consider new 

developments like BCI in the field of art in the 21st 

century to strengthen and develop the contemporary 

visual arts sector, and to enable artists to expand their 

palette and to be life-long learning artists. In the BCI 

workshop we intend to embark discussing with a 

variety of experts, scholars and peers. We also intend 

to contribute questions and appeals from artists that 

we interviewed as part of our own research on 

contemporary visual arts ecology [6]. 

 

Our Background 

One of the authors has regularly been teaching this 

academic course: In a department of “Human-

Computer-Society” in the Netherlands; in a department 

of “Architecture and Design” in Italy; and in a 

department of “Usability Engineering” in China. In all 

cases, the course aims to connect (visual) creativity to 

its (local, or professional) cultural context. The same 

author has been teaching this course to mixed classes 

of Computer Science and Cognitive Psychology students 

in the Netherlands. The courses always intend to create 

enough understanding of human senses (vision and 

other senses); (multimodal) perception and 

understanding; human decision making; and human 

behavior in context. In all cases the students were 

challenged to work in multidimensional design teams in 

collaboration with stakeholders from the application 

domain.  

The other author achieved a MA in creative media 

direction in the United Kingdom and is a PhD student in 

the Netherlands. Since 2015, many artists and 

stakeholders have been visited by her. In this PhD 

project, interaction between authors and stakeholders 

(interviews, cooperation and observation), and cases 

will be important references resulting in a theoretical 

base for supporting research. At the same time, this 

author currently works part-time at a Chinese art 

university (LuXun Academy of Fine Arts, LAFA) as a 

contemporary visual artist, devoted to the research and 

teaching of dynamic visual arts, experiencing 

interdisciplinary cooperation and participation in 

exhibitions in China. In this school she observed, 

tracked, and participated in, many projects, where the 

main participants are artists, teachers and students. 

Many teachers and some students themselves are 

accomplished contemporary artists, some of which are 

influential in the world of modern art. Different 

stakeholders of art creation, production, exhibition, as 

well as art consumers, are expected to be involved in 

future projects.  

We expect to cultivate artists by working with different 

stakeholders and using real cases. We developed a 

model of integrating culture construction with art 

education, to encourage interdisciplinary and 



 

multidisciplinary cooperation. Through this setup, we 

have observed that the combination of art and science. 

applied to the creation of contemporary visual art, do 

result in the availability of multiple novel possibilities. 

At the same time, we also identified challenges, 

difficulties and problems.  

 

A Visual Arts Ecology  

 

Figure 1. Contemporary Visual Art Ecology Map 

The functioning of the art world is dependent on art 

institutions. There is an increasing amount of cross-

disciplinary cooperation in the field of visual art, with 

different stakeholders influencing each-others’ 

experiences and activities, so we need to find a way to 

distinguish different stakeholders that participate in the 

new ecological world of art. In the contemporary visual 

arts environment, many stakeholders are not aware 

about to which category they belong, and sometimes 

not aware of their precise relationship to visual arts, 

even if they do affect the development.  

In this regard, we have drawn a contemporary visual 

art ecological map based on meeting with different 

stakeholders and using observation, interview, practice 

and interaction analysis (Fig.1), leading to a growing 

understanding of the evolving process of art with its 

mutual enabling and inspiration. From this ecology, we 

hope to identify relationships among different 

stakeholders, to identify key stakeholders, and to 

support resolution of contradictions and 

misunderstandings among them. This will facilitate the 

development of a new ecological environment of 

contemporary visual art. 

In fact, there are many small systems in the different 

links in the large ecosystem displayed in the map. The 

diagram will be refined and perfected in our future work 

to make it more complete and accurate. We expect to 

explain the current situation and the expected changes 

of the current ecological environment by enumerating 

representative stakeholders in the map. In the map 

(Fig.1), from left to right, we indicate the different 

stakeholders in the ecological environment of 

contemporary visual arts:  

• In the creative process, artists purchase tools 

(materials, software, hardware...), learn and use 

skills (software, hardware, traditional techniques, 

etc.), design and build independently or in teams 

(including active or passive interdisciplinary 

cooperation with engineers, musicians, 

psychologists, etc.). 

• The next part of the process focusses on the 

circulation and appreciation of artworks: exhibitions 

(museums, galleries, theaters, public spaces, etc.), 

selling (galleries, auction companies, cinemas, 

etc.), buying (audience, collectors, etc.), and 

“consuming” (gifts, games, entertainment…). 

 

Current Use of BCI and Future Promises  

Current BCI for artistic creation is mainly the 

application of non - invasive systems (EEG) to ensure a 



 

safe and noninvasive experience for artists and 

viewers. Most noninvasive systems use electrodes 

placed on the scalp, usually held in place in a cap that 

looks like a fabric swimming cap (Fig.2). Noninvasive 

systems cause little or no discomfort, although most 

currently require the use of conductive gel which must 

be wiped or washed out of the hair after use. The 

electrodes are connected to a computer (usually 

through an additional hardware component about the 

size of an external hard drive). The brain signals that 

are picked up by the electrodes are sent to the 

computer, which uses sophisticated software to 

translate the brain signals into computer commands. 

Portability and relatively low prices make the 

technology easy to promote. 

An artist applying BCI should understand the basic 

implementation steps of BCI, divided into four steps: 

Acquisition of the signal > Processing the signal and 

understanding the meaning > Decision on a reaction > 

Providing an artistic reaction as feedback 

This cycle is in fact a mirror to the process of human 

information processing [7]: when the audience interact 

with a works of art through BCI, the process may be 

described in four steps: Sensing the work of art and its 

dynamics > Perception which includes attention, 

appreciation, and understanding > Intention and 

decision making > Action towards the work of art. In 

BCI, however, the 3rd step of the viewer (the intention 

to act) may already be captured by the BCI. In this 

way, the audience can participate in the dynamics of 

the art without physical actions on the piece of art, and 

can even co-create, either individually or when 

appropriately designed by the artist) as a group of 

spectators. This is the embodiment and the charm of 

BCI in an aesthetic application, which changes the form 

of traditional art and of the appreciation (no longer 

restricted to an objective perspective). Obviously, 

contemporary artists need to understand the changing 

perspective on the role of the audience, as well as the 

technical aspects of designing the interaction, to apply 

this in their creation. 

Because of the current limitations and the state of 

development of BCI technology, the possibility of artists 

to apply and creation is still limited, and the future of 

BCI in art is mostly still a dream of some artists. But in 

envisioning the future development of art ecology, it is 

unquestionable one of the most attractive challenges 

for scientists and artists. 

 

Some Promising Examples 

Through the observation and analysis of some cases, 

we developed some initial understanding and 

recognition of the application of BCI in contemporary 

visual art:  

• Mobile brain-body imaging (MoBI) [3] is an 

experiment to study the human improvisational 

creative process (See Figure 2). In this study, 

artists wore skullcaps fitted with EEG electrodes 

and inertial sensors as they played a game labeled 

“Exquisite Corpse”. The performance-study seeks 

to uncover clues to what happens in the brain as 

people create and contemplate art. Their brain 

activity is projected onto a nearby screen as 

audience members watch and at the same time 

contribute their MoBI data.  

In this way a multidisciplinary team of 

neuroscientists, engineers, health professionals, 

artists and students are developing neuro 

technologies for the restoration and rehabilitation 

of cognitive-motor function in people with mental 

and movement disabilities. 



 

 
 

Figuur 2. Exquisite Corpse [3] 
 

This example illustrates how a cooperation of arts 

and engineering, stimulates uncovering the 

relations between perception, cognition and action 

and brain activity. 

 

• state.scape (figure 3) is an interactive installation 

in which audio-visuals are generated from users’ 

affective states (engagement, excitement, and 

meditation) [4].  

 
 
Figuur 3. State.scap [4] 

 

The installation relies on a brain-computer interface 

based on virtual environment and sonification, 

which both served as a platform for the exploration 

of users’ affective states in a responsive art 

installation. The results demonstrate that 

participants were in most cases able to recognize 

the patterns of changes in the simulation and relate 

those to their feelings at that moment. This, in 

turn, directly affected their degree of immersion in 

the environment. We found limitations in the 

current applications, mostly the early stage of 

technical research, and the restricted participation 

of artists.  

Most of the current BCI system are based on EEG type 

equipment to implement the control, but the system 

transfer rate is low, and unable to realize accurate 

control. 

BCI systems still seem to be in the research and 

development phase, and not yet available for purchase 

or independent use [8]. The number of current 

attempts is limited, and many artists are not aware or 

have no desire to use it to create art. But the novel 

possibilities of BCI's interaction and immersion seem 

very potential. These conforms to what we have 

observed in our studies: contemporary visual art is 

increasingly interactive. With the development of BCI, 

we expect an increasing number of artists will be happy 

to use it soon, provided they can be as skillful as they 

are now by using “traditional” computer techniques.  

 
How to enable artists and other stakeholders 

We are currently working on new models to teach 

visual artists. Art education need to face the new 

situation. We are experimenting with interdisciplinary 

cooperation in learning and teaching, involving both 

arts students and teachers at LAFA and other related 

colleges, and computer technique students and faculty. 

So far, because of the education policy in China, our 

efforts failed in a broad sense. We could only conduct 

small-scale, spontaneous experimental courses. But we 



 

see it works, and in fact it does help the artists to find a 

solution to their ideas in time: in the summer of 2017, 

we gave classes at the Dalian Maritime University 

(DMU), and we gave course to LAFA students at the 

same time. Through the platform we set up, the 

students of the two schools have been further 

cooperating. LAFA and DMU students’ cooperative 

works of art are on display in the 798 Art District of 

Beijing. The topic is an interactive work on 

environmental protection, where the creative idea 

stems from LAFA students, and where DMU students 

are responsible for computer programming. This 

cooperation shows attributes of development over time. 

We do anticipate the inevitability of such development 

trends over time. 

 

Conclusion 

We observed new developments in interactive art, and 

we analyzed the promising trends in technology. The 

development of contemporary art has been closely 

related to science and technology.  

As the different stakeholders of contemporary art 

constantly innovate, experiment and cooperate with 

new technology, the boundary between art and 

technology becomes increasingly blurred. Art school 

should understand the importance of interdisciplinary 

collaboration. [9] 

BCI is a challenge to artists, but the influence of 

computers and the internet on visual art is increasingly 

popular. Resource sharing and usability of interfaces 

and tools will support the development of a new 

symbiotic relationships between cognitive systems, art, 

and technology. 
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