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From regulation to control
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From regulation to the control

• Goal of the regulation: to steer the state vector to the origin 
(stabilization)

• Question: How a reference command can be tracked?

• Consider the continuous-time system

with the controller 

which includes an external command input
• For a good tracking performance   
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From regulation to the control

• For a good tracking performance

• By considering the final value theorem, i.e.
this performace issue in the frequency domain becomes

DC gain
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From regulation to the control

• The equations of the controlled system in the state-space are

leading to

• In general  
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From regulation to the control

• A possible solution consists in scaling the reference input           
by considering an extra gain 

• In this way 
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From regulation to the control

• The equations of the controlled system with the new input        
are

which lead to

• By computing

the dc-gain between and          becomes unitary, i.e.  
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From regulation to the control: remarks

• This development is based on the assumption that and      
are constant. But it can be also used if is a slowly

time-varying command

• Analogous considerations hold in the discrete-time domain. In 
this case, the feed-forward gain         should be computed as
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From regulation to control


