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Modified Kalman filter algorithm using equivalent weights with immunity to outliers
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Abstract  The equivalent weighting algorithm of robust estimation for inertial navigation and positioning
is applied to the standard Kalman filter when the outliers exist in the actual data. Statistic that reflects
observation error is constructed with its covariance matrix acting as the indicator of the filtering accuracy.
Thus the new algorithm makes the most of the correct observations, limits the median quality observation and
removes harmful gross errors. Simulation results showed that the robustness is compatible with the median
filtering. When the model is correct, the modified filtering algorithm is efficiently resistant to scattered and
spotted outliers.
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