
講演会 

Nonlinear Control Problems in Human Head Rotation and 

Binocular Vision 
Prof. Bijoy K. Ghosh 

Dick and Martha Brooks Regent Professor of Mathematics and Statistics 

Texas Tech University, Lubbock TX, USA 

2016年 5月 19日 (木) 15:00-16:00 京都大学工学部総合校舎 213講義室 

Abstract: 

We discuss problems that can be applied to controlling the rotational motion of human eyes and head.  The Eye-

Head system move to acquire a point target and the control task is to direct the head and the eye-pair towards the 

general target direction and, if the target is close by, to focus on the target. Roughly speaking, the former task is 

accomplished by versional eye movements and the latter task of pinpointing the eyes on a specific point is 

accomplished by vergence eye movements. In this talk we introduce a dynamic model of the head and the eye 

movement system separately. Choosing the impressed external torques as the control inputs and the coordinates 

of the gaze direction as the corresponding outputs, we feedback linearize the constructed nonlinear input/output 

system.  The control signals are synthesized so that the output tracks a suitably chosen trajectory while the states 

of the dynamical system satisfy well known Listing’s and Donders’ constraints introduced in the talk.   
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