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Abstract: 

In this talk, we introduce a new transverse feedback control problem with applications to Eye and Head 

movement, described as a constrained dynamical system on SO(3) from the point of view of a nonlinear 

multi input multi output system. The constraint on the system was originally proposed by Donders and 

Listing in the mid-nineteenth century. In this talk we assume that eyes and head are controlled by a 

triplet of external torques provided by muscles. The outputs of the dynamical system are chosen as 

follows. Two of the output signals are coordinates of the frontal pointing direction. The third signal 

measures deviation of the state vector from the constraint surface. Extending our results to the binocular 

eye movement problem, the gaze directions of the two eyes are additionally constrained to stay focused, 

i.e. meet at a point in space. We obtain a 6 by 6 square system and show that the system is semi-globally 

feedback linearizable for points satisfying the Donders’ constraint.   
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