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    Automatic Feedback Control







   Objectives
                                                                                

Choose  K  to:

•  assign eigenvalues / stabilize

• assign eigenvectors - decouple 
  inputs/outputs 

•  ensure robustness     
   (insensitivity to disturbances)



   Applications
                                                                                

Aircraft Guidance and Control

Power Systems

Mechanical Industrial Plants

Acoustic Noise Control

Reservoir Flow Control

Chemical Reactors

Observers for State Estimation
…… …



2.  

Inverse Eigenvalue 
Problem for LTI 

Systems







Proof:

implies

Using decomposition of B gives

which establishes the theorem
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Solution is NOT UNIQUE if m > 1
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Structured Perturbations

Differential-Algebraic / 
   Singular Descriptor Systems

Partial Eigenvalue Assignment

Output Feedback

Observer / State Estimation

Quadratic Systems

   Extensions
                                                                                



3.  

Inverse Eigenvalue 
Problems for 

Quadratic Matrix 
Polynomial Systems 





























































   Bibliography
                                                                                

Kautsky, Nichols and VanDooren, Robust pole 
assignment in linear state feedback, Int J Control,
41, 1985, 1129 – 1155

Kautsky, Nichols and Chu,  Robust pole assignment
in singular control systems,  Lin Alg & Appl, 121,
1989, 9 – 37

Kautsky and Nichols, Robust pole assignment in
systems subject to structured perturbations, Syst 
& Control Let, 15, 1990, 373 – 380 1990

Nichols and Kautsky, Robust eigenstructure 
assignment in quadratic matrix polynomials: non-
singular case, SIAM J on Matrix Anal & Appl, 23, 
2001, 77 – 102

n.k.nichols@reading.ac.uk



   Bibliography
                                                                                

Chu, Nichols and Kautsky,  Robust pole assignment by 
output feedback,  Fourth IMA Conference on Control 
Theory,  Academic Press, 1985, 137-146.

Chu and Nichols,  Reliable algorithms for reduced order 
observer design,  Computational and Combinatorial 
Methods in System Theory, Elsevier Press, 1986, 11-22.

Nichols,  Robustness in partial pole placement,  IEEE 
Trans Auto Control, AC-32, 1987, 728-732.

Bunse-Gerstner, Mehrmann and Nichols, Regularization 
of descriptor systems by derivative and proportional state 
feedback,  SIAM J. on Matrix Anal & Appl, 13, 1992, 
46-67

Bunse-Gerstner, Mehrmann and Nichols, Regularization
of descriptor systems by output feedback,  IEEE Trans  
Auto Control, AC - 39, 1994, 1742 - 1748.

Extensions:


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52

