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Mechanical systems are typically nonlinear and constrained and are often under actuated with 
many degrees of freedom.  Moreover, the choice of numerical methods for simulation can
have a dramatic impact on control synthesis, particularly for high degree-of-freedom
systems.  Integrated methods that are specifically applicable to mechanical systems, such as
variation integrators, can make simulation much more stable at the cost of making control
synthesis less intuitive.  This talk highlights our recent work on software automation of 
control synthesis for mechanical systems, including the use of discrete mechanical system
representations for nonlinear controller and estimator design.  I will discuss animatronics
marionettes and walking robots as example applications.  The talk will end with a discussion 
of the role that mechanical design plays in controlling impacting mechanical systems. 
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