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English Summary

Our visual system is able to focus on those aspects of our surrounding that are 
relevant for what we want to do: this is called selective visual attention.  My the-
sis is dedicated to refining our understanding of this brain process.  I posed two 
main questions: how is selective attention influenced by what we intend to do 
with objects that we can see (our action intention) and how is it influenced by 
the aspects of the shape of the objects (their physical properties).

To answer these questions, I used visual search experiments.  In such an ex-
periment, the participant has to find one particular object (the target) amongst 
many others that look very similar (distractors).  These objects were placed in a 
circle around the centre of the screen.  To assess the selective visual attention of 
a participant, I tracked her eye movements to determine which object she first 
looked at (this is possible because eye-movements almost always tend to fol-
low attention).  In my experiments, I varied (a) aspects of the objects (i.e., their 
color, but also aspects of their shape: orientation or size) to manipulate how 
“eye-catching” they are (also called their perceptual salience), and (b) the hand 
movement that the participant had to make in the direction of the target (once 
found) to influence the intention (this could either be a pointing or a grasping 
movement).

Each of the objects in my search experiments consisted of a combination 
of a color and a shape aspect (orientation or size), referred to as conjunction 
stimuli.  The target had a unique combination of color and shape, which the par-
ticipant was briefed about shortly before the trial.  The distractors shared either 
the colour or the shape with the target.  Participants had to search for the target 
while keeping their eyes fixated on a dot in the middle of the screen.  Once they 
(thought they) had detected which object was the target, they had to make an 
eye-movement to this object.  In the analysis, I kept track of how often the eyes 
moved to an object with the target’s color or the target’s shape.  Thus, the select-
ed object could not be the target, but still have the proper color or shape.  This 
procedure allowed us to differentiate between the feature discrimination accu-
racy for color and for orientation (or size).  These accuracies were compared for 
the different experimental manipulations. 

First, I studied whether the planning of different hand movements affects 
the processing of visual information.  In a conjunction search task with objects 
that combined equally salient color and orientation, observers were asked to 
plan either a pointing or a grasping movements towards the target.  The idea 
behind it was that pointing is a task which does not require precise orientation 
processing whereas grasping does.  In other words, orientation is therefore an 
action-relevant feature, whereas colour is action neutral.  I found that grasping 
indeed improves orientation discrimination accuracy  but leaves color discrimi-
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nation accuracy untouched.  Interestingly, this improvement in orientation dis-
crimination was absent for low color contrast.  Therefore, the findings suggest a 
biased competition between the action-relevant and the action-neutral features.  
A further study addressed the dependence of color discrimination performance 
on the hand movement task.  I found that grasping deteriorates color—but not 
orientation—discrimination performance in comparison to pointing.  I argue 
that grasping required the processing of orientation, even when it was not rele-
vant for the search task itself.  Thus, grasping interfered with color processing. 
These findings indicate that the observer’s intention to make a hand movement 
influences attentional selection and suggest a biased competition between the 
different visual features of the objects.

Secondly, I studied the influence of salience.  Prior to my experiments, I 
made sure that the colors and shapes that I used had equal perceptual salience. 
Therefore, the conjunction stimuli used in the experiments combined color and 
shape balanced for saliency.  My expectation was, therefore, that a participant 
would equally often look at an object with the target shape as with the target 
color.  A series of three experiments demonstrated that this assumption was not 
correct. I found a strong feature discrimination asymmetry in the conjunction 
search tasks.  In the conjunction search tasks the shape discrimination perfor-
mance substantially decreased.  This indicates a strong bias towards color pro-
cessing.  In two additional experiments, such a bias was confirmed.  FInally, 
I showed that informing the participant ahead of time (pre-cueing) about the 
orientation of each object improves orientation discrimination accuracy, while 
simultaneously decreasing color discrimination accuracy.  In contrast, precue-
ing with color information does not affect subsequent orientation discrimina-
tion but increases color discrimination.  These results indicate an innate bias in 
attentional selection in favor of color.  

In summary, my studies have shown that visual selection—by default—is 
heavily biased towards color and is subject to competition between features.  Ac-
tion intention can change this bias towards the action-relevant properties of 
objects.  From this, I conclude that biased competition is an integral aspect of 
attentional selection that operates at both the object and the feature level.  Fur-
ther work needs to be done to establish whether this biased competition may be 
the result of using conjunctively tuned neurons in visual processing.
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