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Statement of the problem 
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Statement of the problem
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A naïve solution: inverting the gramian

The condition number is generally high and the method is very expensive 
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Outline

• A solution in one shot 

• An iterative method

• Simulations

• Extensions and comments



A solution in one shot
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Basic assumptions
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A reversed Luenberger observer
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An iterative method
(abstract  version of Phung and Zhang, 2008)
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The algorithm
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Simulations
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The wave equation with 
distributed observation
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First simulation in one space dimension
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Second simulation in one space dimension



Extensions and comments
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• The boundedness of C is clearly not necessary, but some weaker 
assumption on the observation operator are necessary

• Exact observability is not necessary for the convergence
• The choice of the damping coefficient plays a crucial role
• The method can be coupled to a solver of Volterra equations to 

solve inverse source problems (see Alvez, Silvestre, Takahashi and 
M.T. , 2008)

• It seems possible to generalize the method for operators A with 
spectrum in a vertical strip

• For a self-adjoint A the problem is strongly ill-posed. Similar 
algorithms could be interesting to compute the final state.

Extensions and comments
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