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Disturbance Rejection Setup
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Objectives

( )
Regulator Problem: Find a controller to achieve the following

1) Regulation: 0 as 
2) (Internal) Stability: Achieve specified transient response

Robust Regulator Problem: Find a solution to the Reg

z t t→ →∞

ulator 
Problem that satisfies

3) Robustness: 1) and 2) should be maintained under specified 
    small perturbations of plant and/or control parameters



Solution: Part 1- Regulation
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Solution: Part 2- Stability
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Now, if ,  is controllable, it easy to choose 

so that the closed loop  has desired transient
characteristics.
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Solution: Part 3- Observation

( )
The control will be implemented using estimates of the
composite state , . Consider the composite system
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Properties of the Loop
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Example
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VS Servo
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Closed Loop Dynamics
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Closed Loop Dynamics, 2
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Sliding Behavior
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Reaching Behavior

( )

Assume the switching control  is designed to stabilizes the
switching manifold 0 for the perturbation system

,
Two important results follow
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Reaching, 2
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( )

ˆ For a fixed >0, there exists a finite time such that  is confined to 
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