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Suppression Method for Measurement Error Caused by Spectral Distortion Based on
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Abstract: In order to reduce the effects of the astronomical spectral distortion error on the accuracy of Doppler
velocimetry navigation, an adaptive filtering algorithm is designed along with the nonlinear Sage-Husa noise estimator
and the robust extended Kalman filter (REKF). When the system model is reliable, the robust filter can justify the
abnormal measurement by predicting the residuals and reduce its weight. When the prior information of the system
model noise is inaccurate, the system noise covariance matrix Q will be estimated by the Sage-Husa noise estimator to
ensure the accuracy of the robust filter. In addition, the X-ray pulsar navigation is combined with the Doppler
velocimetry navigation to improve the accuracy of position estimation. The simulation results show that the algorithm
can effectively control the effects of the measurement error caused by spectral distortion on the navigation accuracy
when the prior information of the system model noise is inaccurate.
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Fig.1 Relative position of a spacecraft and the reference
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Fig.2 Structure of the federated filter
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Fig.3 Estimation errors of the EKF algorithm
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Tab.2 Estimation errors of the integrated navigation system under different conditions
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