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Problem Formulation 
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Problem Formulation 
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Problem Formulation 
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Problem Formulation 
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Problem Formulation 
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Robust Pole Placement 

Two problems have to be considered in robust pole placement: 
 

 checking robust nonsingularity of the Sylvester matrix S(a,b) over 
the uncertainty set P 

 
 controller parameters computation 
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 Checking robust nonsingularity of uncertain matrices is an 
NP-hard problem 

  Previously proposed approaches: 
 are only able to deal with the case that P is a box 
 provide conservative nonsingularity conditions 

  New approach: 
 is able to deal with the case that P is a semialgebraic set 
 in the case P is a box, it provides less conservative nonsingularity 

conditions w.r.t. previously proposed approaches 

Checking robust nonsingularity 
of uncertain matrices 
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Checking robust nonsingularity 
of uncertain matrices 

Result 1 
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Checking robust nonsingularity 
of uncertain matrices 
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 Theory of moments (Lasserre 2001) 
 SOS decomposition (Chesi et al. 1999; Parrillo 2003) 

*An upper bound  of  can be computed by exploiting LMI-relaxation
techniques for polynomial optimization problems:

h h
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Robust nonsingularity of 
uncertain matrices: example 
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Design of robust controller 
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Design of robust controller 

Problem 1 
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Design of robust controller 
Problem 2 
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Design of robust controller 
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Design of robust controller 

 Convex Feasibility Problem 
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Design of robust controller 
        Example 
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Design of robust controller 
        Example 
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Conclusions 
  A novel approach to check robust nonsingularity of 

uncertain matrices is proposed 
 the considered problem can formulated as a polynomial optimization 

problem 
 the case when the entries belong to an uncertain semialgebraic set can 

be treated 
 in the case of interval matrices, the presented method provides less 

conservative nonsingularity conditions w.r.t. previously published 
techniques 

  The problem of designing robust feedback controllers is 
considered 
 the design problem is reduced to a robust feasibility problem over a 

nonconvex uncertainty set 
 SOS representation of positive polynomials is used to compute a robust 

controller through convex optimization 
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