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Outline

• Robust Stability
• Min-Max Control
• Classical LQG
• Stability Margins & LTR

Regulation: Steer the system from any initial state to the origin.



Min-Max Control
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Min-Max Hamiltonian Matrix
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stabilizability/detectability
 such that there are no pure imaginary eigenvalues of  if 
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Min-Max, Continued
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1 1 The closed loop system matrix is , since 
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LQG Robustness: State Feedback
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LQG Robustness: State Feedback 2
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LQG Robustness: Output Feedback
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No guaranteed margins!
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Output Feedback-a closer look
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Loop transfer functions:

(A) 

(B) 
(C) 

(D) 

s sI A

C BK BK L

C L

C L

K BK LC LC B

K B

−

−−

−

Φ −

 Φ Φ − − 

 Φ − − Φ 

Φ
− Φ
−



“Plant is invisible”

“observer is invisible”

Loop breaking at (A) & (D) do not produce the excellent margins of state feedback.
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Loop Transfer Recovery
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⇒ stimator poles tend to the plant zeros
For nonminimum phase plants, estimator poles tend to LHP
plant zeros, recovery is not complete. 
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