
Is our world real?

If you have watched the blockbuster “The Matrix” you might have eventually           
been wondering whether the world you were living in was actually real, if there were              
different realities, or even “what was reality?”. This is precisely the kind of questions my              
PhD project is investigating.

Well, a partial answer to such questions is that there is no such thing as reality.               
What we commonly refer as such is actually a construct of the brain. Indeed, the brain               
creates a picture of the world that is a mix of the sensory signals it receives from the                 
external world and its own memories or knowledge that were acquired previously. This            
is thus an ongoing processing.

If those external signals do not match one’s vision of the world, a prediction error              
is created. The brain then has no choice but to resolve it as it cannot cope with errors. To                  
do so it thus has two alternatives: to take the red pill or the blue pill.

image taken from the movie “The Matrix”

The red pill can be seen as “top-down” regulations. In other words, the brain             
perceives the external world the way it wants it to be and does not really care about the                 
signals it actually receives. This is what happens during illusions. For instance the hollow             
mask illusion: http://www.youtube.com/watch?v=G_Qwp2GdB1M.
Faces are things we see so many times a day. They are crucial in our everyday life, social                 
interactions, survival, etc. Faces are complex “objects”. They are composed of many           
different features but also have characteristics that never change, like the fact they are             
convexe. We are so used to see faces, the brain has become an expert in identifying facial                
features and cannot conceive that some of the rules that define a face can be violated.               
Though this is what happens in the Hollow Mask experiment. When the mask appears             
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from its back this “convexe rule” is not longer true. This creates a conflict that the brain                
has to resolve. Changing its vision of the world would be too costly as this knowledge is                
anchored far too deep to be modified. So what the brain does is, based on this knowledge                
it just changes the way it perceives these elements and shapes its experience of the              
world the way it wants it to look like. In the current example, it experiences the back of                 
the mask as a convexe thing though it is concave.

But in other instances, the brain rather chooses to take the blue pill. It then relies               
more on signals it receives from the outside and updates its vision of the world              
accordingly. This is the case in the rubber hand illusion for example           
(http://www.youtube.com/watch?v=TCQbygjG0RU), where one changes his/her body     
representation based on incoming signals.

Why do we then sometimes choose the red pill and other times the blue one? In               
healthy individuals there is a balance between the two, but what would happen if the              
brain was biased in one direction? This is one of the hypotheses currently developed in              
psychosis and schizophrenia research. My PhD project aims at understanding those          
processes involved in the experience of reality in healthy individuals. Using psychosis as            
a working model, we try to manipulate healthy individuals’ expectations, as well as            
perceptions, in behavioural experiments to see how this affects people’s experience of           
the world in order to identify the underlying processes. We are also using imaging             
techniques to try to identify brain regions that are involved in those mechanisms.
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