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Outline

• Lyapunov-based control design

• Exact feedback linearization



Lyapunov-based design

Steps of Lyapunov-based design:

Comments:



Example 3 (Lyapunov-based design)



Energy shaping (nonlinear spring)

Total energy :

Friction-less system:



Energy shaping (swing-up control)



Exact feedback linearization



Exact feedback linearization



Exact feedback linearization



Exact feedback linearization



Exact feedback linearization and control-
design based on linearization

Closed loop system:



Multi–joint robot control with exact feedback 
linearization 



Should I cancel or not?

• Good nonlinearities – passive  

Passive: energy absorbed by the
damper is positive 

Passive: energy stored in the 
spring is positive

Total energy as Lyapunov function:



Should I cancel or not?

Total energy as Lyapunov function:



Robot manipulator – Example revisited with 
Lyapunov-based design



Adaptive noise cancellation



Simplified Adaptive control


