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Abstract:  
 
Underactuated mechanical systems are those having less actuators than degrees of freedom. Therefore, their 
control requires intrinsically nonlinear techniques. Among them, various kinds of exact feedback 
linearizations and nonlinear decompositions are useful. Corresponding transformations often stem from an 
insight based on the knowledge from physics. As a consequence, this area serves as an excellent example of 
the natural interconnection of physics and control. The prominent role among underactuated mechanical 
systems play underactated walking robots, typically modeled as the n-link chain with (n-1) actuators between 
its links. The simplest underactuated system resembling the walking-like movements is the so-called Acrobot,  
called also as the biped or compass gait walker.  As a matter of fact, it is possible to show via certain global 
system transformation and  embedding technique that the control algorithms developed for the Acrobot may 
be directly extended to the case of a more general underactuated n-link.  This technique may be also 
interpreted as the so-called virtual constraint technique using part of control inputs to impose suitable pre-
selected additional virtual constraints. The purpose of this lecture will be to present the basic ideas from the 
underactuated mechanical systems control research and to briefly present the above mentioned exact 
feedback linearization and embedding techniques. 
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