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<Abstract> 

Feedback control design to achieve prescribed oscillations for the closed-loop system is of practical 

importance for various applications including robotic locomotion. The currently prevalent approach 

is the output regulation to track a fixed periodic reference signal, which lacks adaptivity and 

conformance to environmental constraints. This talk presents a new design method that embeds 

prescribed oscillations within the closed-loop dynamics as stable limit cycles. In particular, we 

consider linear time-invariant plants and develop a general class of linear controllers that assign an 

eigenstructure to the closed-loop system. With an appropriate eigenstructure, the controller contains 

a linear oscillator as an internal model of the target oscillations. A nonlinear controller is then 

proposed by replacing the internal model with a nonlinear oscillator with stable limit cycles. It is 

proven that the single nonlinear controller achieves orbital stability of multiple target oscillations 

comprising arbitrary temporal shapes with a finite number of harmonics for the closed-loop system. 

Design examples demonstrate the controller performance of autonomous mode transitions with 

sensory feedback to the oscillator in comparison to output regulation with no sensory feedback to the 

exosystem. 
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