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Abstract – Trajectory planning and control of bipeds and other autonomous 
machines to traverse between desired end points is an important engineering problem. 
A fully actuated robot can execute any joint trajectory within its configuration space. 
However, under-actuated robots such as bipeds or wheeled robots, with non-holonomic 
behavior, may be severely restricted in their ability to perform motions. This talk will 
exploit the underlying structure of the governing dynamics, and through possible 
alteration of inertia distribution in the system, establish properties such as “feedback 
linearizability” and “differential flatness”. Once these properties are established, 
trajectory planning and tracking can be solved in a simplified manner. This approach 
will be demonstrated through a number of examples, including under-actuated arms, 
bipedal robots, mobile robots, and space robots. 
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Engineering from Stanford University in 1990. He is currently a Professor of 
Mechanical Engineering at University of Delaware and is the Director of Mechanical 
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