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In this talk, we present a new theoretical framework that, by integrating robust statistics and robust 
control theory, allows us to develop a robust dynamic state estimator of a power system. This state 
estimator combines the generalized maximum-likelihood-type (GM)-estimator, the unscented Kalman 
filter, and the H-infinity filter into a robust H-infinity-UKF filter in the Krein space, which is able to 
handle large system uncertainties as well as suppress outliers while achieving a good statistical 
efficiency under Gaussian and non-Gaussian process and observation noises. Specifically, the statistical 
linearization approach is first applied to build a linear-like regression model in the Krein space.  Then, 
the GM-estimator is combined with the H-infinity criterion to develop a new filter that is able to handle 
both outliers and uncertainties in the model. The good performance of the new filter is demonstrated on 
the IEEE 39-bust system. 
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