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An Improved Robust Kalman Filtering Method Based on Innovation and Its

Application in UWB Indoor Navigation

LIU Tao' XU Aigong' SUI Xin"? WANG Changgiang '
1 School of Geomatics, Liaoning Technical University, Fuxin 123000, China

2 Research Center of GNSS, Wuhan University, Wuhan 430079, China

Abstract:In UWB indoor navigation, the accuracy of navigation resolution is greatly affected by non
line of sight(NLOS) ranging error, and low filtering precision is influenced by uncertain system noise.
To solve these problems, an improved robust Kalman filtering based on innovation is proposed and ap-
plied in ultra wideband(UWB) indoor navigation. On the foundation of the linear UWB indoor naviga-
tion model, the new method uses single innovation values to construct the matrix with robust factors
and eliminate the influence of NLOS ranging error. Meanwhile, the new method does real-time esti-
mation and corrects the system noise covariance matrix. Experimental result verifies the effectiveness
of the new method . It is shown that the new method can not only effectively eliminate the influence of
NLOS ranging error on navigation resolution, but also can further improve the filter precision and re-
liability in indoor navigation.
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is truncated at different intensities. We choose a smaller truncated parameter for parameters which
suffer more from complex common linear, and a bigger truncated parameter for parameters which suf-
fer less from complex common linear, thus minimize the deviation and reduce the variance of parame-
ter estimation effectively. This new method is applied to the simulation example of the GEO satellite
orbit determination. The experimental results show that the new method is more accurate.
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