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Vision is probably our most important sense. It allows us to interact in 
a dynamic environment where we are surrounded by moving objects. To 
sum up, any eye movement is the consequence of neuronal activity 
somewhere in the brain, which transforms visual information into accurate 
motor commands for the eyes. 

 

  In order to compensate for the sensory delays inherent to the 
oculomotor system, the brain uses different strategies. One strategy is 
prediction. For instance, if you expect an object to quickly move to your right 
at a specific time, you will probably anticipate its movement by initiating a 
predictive eye movement in the expected direction. The predictive 
mechanisms are also crucial when the visual inputs are absent (e.g. when 
tracking a bird flying in the sky and briefly disappearing behind a big tree). 

 

                 This thesis focuses on the pursuit eye movements, which are required 
to track a moving object, and in particular on predictive pursuit eye 
movements. Two different approaches are used to better understand their 
mechanisms. First, a theoretical approach consists in modeling the pursuit 
system, by simulating experimental data and by making hypotheses on the 
oculomotor behavior. This approach is then combined with experimental 
studies, which were performed on normal subjects but also on patients with 
some type of dementia, showing the importance of the frontal lobes for the 
predictive eye movements. 

 

  The thesis illustrates the fact that both theoretical and experimental 
approaches are complementary and that each of them gives valuable 
information to the other. 
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