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Kalman filters play a key role in the solution of the main linear optimal control and
estimation problems. The Kalman filter design consists in finding the filter gain matrix
determined by a matrix Riccati equation. As it is well known the numerical solution
of this equation may face some difficulties. First, the equation may be ill conditioned,
i.e. small perturbations in its coefficient matrices may lead to large variations in
the solution. Therefore, it is necessary to have a quantitative characterization of the
conditioning in order to estimate the accuracy of solution computed.
The second difficulty is connected with the stability of the numerical method and the
reliability of its implementation. It is well known that the methods for solving the
Riccati equations are generally unstable. This requires to have an estimate of the
forward error in the solution.
The paper deals with the computation of condition numbers and residual-based for-
ward error estimates pertaining to the numerical solution of Riccati equations arising
in the continuous-time Kalman filter design. Efficient LAPACK-based condition and
error estimators are proposed involving the solution of triangular Lyapunov equations
along with one-norm computation.
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