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Introduction 

In their paper, Neuroadaptive modelling for generating images matching perceptual categories, L. 

Kangassalo, M. Spapé, and T. Ruotsalo (KSR), propose a new approach towards brain-computer 

interfaces (BCI). What their study aims to show, unlike previous ones, is that BCI is able to generate 

new information, without relying on previous pre-defind commands, as it is the case with the classical 

BCI examples, such as distinguishing houses from faces, or controlling a cursor. What I wish to 

explore in this essay is one more difference between these examples and the ones that KSR put 

forward - that is, the role of the imagination. Therefore, in the first section I will present the standard 

approach towards the BCI; I will here use examples from two different works: Brain-Computer 

Interface Based on Generation of Visual Images and A Step-by-Step Tutorial for a Motor Imagery-

Based BCI. The former employs visual imagination, while the latter a motion one. In the second 

section I will sketch KSR’s modelling approach in order to see whether there is any kind of 

imagination at work there. Finally, I will sketch some conclusions. 

 

BCI, visual images and motor movement 

KSR’s paper starts by distinguishing itself from its predecessors by putting forward a novel approach 

towards BCI and the generating of new information that is based on the participant’s intentions. 

Therefore, I should start this analysis by first sketching what those former studies consisted in. The 

first example that I choose is from P. Bobrov, A. Frolov, C. Cantor, I. Fedulova, M. Bakhnyan, and 

A. Zhavoronkov’s classic paper, Brain-Computer Interface Based on Generation of Visual Images. 

By using an EEG, the authors’ aim is to show that the patterns inside the parts of the human brain 

recorded by it differ as each of them corresponds to three different mental tasks: relaxation, imagining 

faces, and imagining houses. The study uses two types of EEG headsets: BrainProducts ActiCap and 

Emotiv EPOC, and is conducted on seven male subjects between the ages of  23 and 30; all of them 

were right-handed and their visual functions were normal. During four consecutive days, the 

participants were subjected to training, test (where the participants were provided with the BCI’s 

output), and auxiliary sessions (which helped with the gathering of supplementary data in order to 

better estimate the influence of EOG onstance the BCI’s performance). Now, what interests me here 

is the actual testing session. Each study began by presenting the participants two types of pictures:10 

different faces and 10 different houses. After each participant had selected one image sample for each 

of the two objects, the actual experiment began. Placed in a chair, at a reasonable distance from the 

monitor on which a motionless circle would appear, each participant was asked to follow the 

following instructions: the left/right marker on the monitor indicated whether the participants should 

imagine a house/a face, while the top marker meant relaxing: 

 



 

 

“Each day experimental series had fixed correspondence of the marker and the picture. In the first series the left marker 

indicated face and the right marker indicated house. This relation was reversed in each sequential series to prevent 

classification based on steady marker position”1.  

 

Indeed, as KSR’s paper shows, there are pre-specified commands in this sort of experiments which 

enable the BCI communication. More than that, however, the participant has to imagine some, also 

‘pre-specified’ pictures with which he had been accustomed during the training session. Visual 

imagination plays in this type of experiments a central role - however, it also seems restricted.  

 

The second type of experiment that KSR dismiss in their paper is that one which involves motor 

imagery (cursor movement, for example). The definition for motory imagery (as well as the example 

to illustrate it) will be taken from H. Cho, M. Ahn, M. Kwon, and S.C. Jun’s A Step-by-Step Tutorial 

for a Motor Imagery-Based BCI. Motor imagery, just like the visual one discussed above, employs 

imagination - the participants must imagine something (be it a house, a face, or an act of movement). 

The authors define motor imagery as follows: 

 

“Motor imagery (MI) brain-computer interface (BCI) is one of the standard concepts of BCI, in that the user can generate 

induced activity from motor cortex by imagining motor movements without any limb movements or external stimulus”2.  

 

In other words, a subject’s intention is translated by the help of the mental imagination of motor 

movement, in the total absence of any actual limb movement. Just as in the previous example, a BCI 

that employs motor imagery consists in both training and testing sessions. The training session are, 

once again, needed in order to construct classification algorithms from the participant’s collected 

data. The EEG used in the next experiment is a Biosemi ActiveTwo system, and 52 subjects are 

involved in it. Once again placed in a chair and facing a monitor, each participant was asked to 

imagine hand movements whenever a signal saying either ‘left hand’ or ‘right hand’ appeared on the 

monitor. What the participants were supposed to imagine this time, is not the visual image of a face 

or a house, but the movement of one’s (left or right) hand. After imagining whatever the instructions 

required, the participants were given a short break, after which the imagining process was resumed. 

Until this point, we can already see that there is a striking difference between these two types of BCI 

employment and their relation with the imagery process. While in the first case (that is, the visual 

images), the external stimuli were a prerequisite (the participants were shown 10 different pictures of 

houses and 10 different pictures of faces in the training session), in the second example the external 

 
1 Pavel Bobrov, Alexander Frolov, Charles Cantor, Irina Fedulova, Mikhail Bakhnyan, Alexander Zhavoronkov, Brain-

Computer Interface Based on Visual Images, 2011, pp. 3. 
2 Hohyun Cho, Minkyu Ahn, Moonyoung Kwon, Sung Chan Jun, A Step-by-Step Tutorial for a Motor Imager-Based 

BCI, 2018, pp. 445. 



 

 

stimuli seem to be completely dismissed. The participants, this time, are not shown, for example, 10 

different pictures of right hands and other 10 different pictures of left hands by the help of which they 

should imagine that limb’s movement. They are not presented anything at all.  

 

BCI and image-generation 

The last experiment that I discuss in this essay is the one conducted by KSR, in their Neuroadaptive 

modelling for generating images matching perceptual categories. As I have already mentioned, 

KSR’s aim is to employ BCI in such a way that it does not rely on controlling pre-specified commands 

(as it was the case in both the previous examples), but rather focusses on generating new information 

which would match the intentions of the participant. As the three authors see the previous 

employments of BCI rather restrictive, their aim is to propose a novel employment. Therefore, instead 

of simply labeling existing instances or categories (houses or faces, left hand or right hand), the 

participants of this last experiment focus ‘on the goal of detecting images matching perceptual 

categories while passively watching images’3 (such as ‘focus on the blond people you see’). Now 

let’s see how this two-phase experiment took place. The first phase consisted in presenting different 

images of human faces to 31 participants, by employing the EEG. After that, what they had to do was 

to complete eight facial category tasks (male-female, young-old, smiling- not-smiling, blond hair-

dark hair) by focussing on those faces that matched the intended task category. Each participant’s 

brain responses were split to training and testing data, and at the end, the classifier distinguished 

between the relevant and irrelevant images according to the brain responses. The second phase (which 

took place 1-3 months after the first phase) consisted in validating the experiment; that is, in 

measuring the relevant feedback against the negative and the random feedback (irrelevant images).  

 

Now, a striking difference between this last experiment and the previous ones consists in complete 

omission of the word ‘imagine’. Nowhere do the authors require their participants to ‘imagine’ 

anything in order to arrive at the intended feedback. And this is exactly what they mean by the so-

called participants’ ‘passivity’. Although the external stimuli are present (the faces that did or did not 

match the participant’s perceptual categories), as it was the case with the first experiment (pictures 

of faces/houses), the participants do not have to ‘imagine’ one face or another in order for the 

experiment to work; they do not have to picture it in ‘the eye's mind’. There are some interesting 

questions which arise from here: Is imagery really latent in this novel employment of BCI? And if it 

is, what would it mean for the people suffering from, as Adam Zeman coined it, ‘aphantasia’?  

 

 
3 Lauri Kangassalo, Michiel Spapé, Tuukka Ruotsalo, Neuroadaptive modelling for generating images matching 

perceptual categories, 2020, pp. 1. 



 

 

Conclusion 

What I tried to present in this essay are three different employments of BCI: two standard approaches 

(which appeal to two different types of imagery, visual and motor, respectively) and a novel approach, 

which aims to generate new information based on the operator’s intentions. I aimed to highlight 

another novelty which KSR’s study seems to put forward - that is the rejection of imagery as a central 

function in obtaining the intended feedback.   
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