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Nonlinear system dual-unknown-input self-calibration filtering methods
FU Huimin, CUI Yi
(Research Center of Small Sample Technology, Beihang University, Beijing 100191, China)

[ Abstract] Strong nonlinear systems ( which cannot be linearized) are often encountered in navigation and control, online
monitoring, fault diagnosis and other engineering fields. In such systems, often both state and measurement equations contain
unknown inputs (unknown system errors) due to improper selection of models and parameters, environmental factors and other
reasons. Traditional Kalman filtering methods cannot eliminate the influence of these unknown inputs, resulting in large filtering
errors. To solve this problem, nonlinear system dual-unknown-—input self—calibration filtering methods are proposed in this paper,
including the dual-unknown-input self—calibration rank filtering method and the dual—unknown-—input self-calibration unscented
filtering method. These methods can automatically recognize the unknown inputs in nonlinear state and measurement equations
separately, and estimate and compensate these unknown inputs after confirming the existence of them, thus eliminating their
influence. Moreover, a two-—stage self—calibration filtering method and a two-stage measurement data self—calibration fusion method
are also proposed, which can comprehensively utilize the information of previous step and current time to estimate the unknown
inputs, thus further improving the robustness and accuracy of calculation.
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