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The general theory of the optimal state observers for the exact state reconstruction in linear systems will be 
presented. Its application to state observation and the LQR stabilization control will be presented. 

The power of modern computers makes application of the other than Luenberger and Kalman Filter type state 
observation algorithms possible. They originate directly from the defi nition of the exact observability, reconstruct 
the state exactly (non-asymptotically) and in fi nite time interval. The structure of the observer is given by two 
inner products in function spaces of the output yY=L2[0,T] and input uU=L2[0,T] measurements and 
special observation functions G1(τ), G2(τ), respectively. The inner products are defi ned as the integrals on fi nite 
time interval [0,T]. By the optimal choice of the functions G1,2 (τ) the norm of the observer is minimized. 
It guarantees the exact state observation if the measurements are perfect and the minimal error of the state 
reconstruction in the case of the worst disturbances with bounded norm in y and u measurements. In on-line 
application the version of the observer with Moving Observation Window will be presented. 
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