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Abtract: State estimation can be posed as an optimal control/tracking problem. From this perspective, the
stability and robustness properties of the estimator should be derivable from the properties of the optimization
problem, as is commonly done in the analysis of Model Predictive Control. To achieve this goal in state estimation,
we introduce a Lyapunov-like function, termed a Q function, and show that for general nonlinear systems
satisfying a nonlinear detectability assumption and a nonlinear, incremental stabilizability assumption, the
optimal full information state estimate is robustly asymptotically stable in the presence of bounded process and
measurement disturbances. We also show that the state estimate converges to zero for asymptotically convergent
disturbances. These general theoretical results are illustrated by application to some numerical examples using
the freely available software CasADi/MPCTools for solving the optimal control problems. Implications of these
full information results for moving horizon estimation are also discussed.
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