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Well-Conditioned Observer Design via LMI

Kunsoo Huh*, Jongchul Jung’

Ir Abstract

I
J

The well-conditioned observer in a stochastic system is designed so that the observer is less sensitive to the ill-conditioning

factors in transient and steady-state observer performance. These factors include not only deterministic issues such as unknown

initial estimation error, round-off error, modeling error and sensing bias, but also stochastic issues such as disturbance and

sensor noise. In deterministic perspectives, a small value in the L, norm condition number of the observer eigenvector

matrix guarantees robust estimation performance to the deterministic issues and its upper bound can be minimized by reducing

the observer gain and increasing the decay rate. Both deterministic and stochastic issues are considered as a weighted sum
with a LMI (Linear Matrix Inequality) formulation. The gain in the well-conditioned observer is optimally chosen by the
optimization technique. Simulation examples are given to evaluate the estimation performance of the proposed observer.
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Fig. 1 Comparison of the error variance
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