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TDOA indoor location algorithm based on improved UKF algorithm
HOU Hua, WU Zixuan

(School of Information and Electrical Engineering, Hebei University of Engineering, Handan 056038, Hebei, China)

Abstract: In response to the issue of unstable filtering results in Line of Sight and Non-Line-of-Sight environments using the
Unscented Kalman Filter, an improved Unscented Kalman Filter-based Time Difference of Arrival localization algorithm is
proposed. Firstly, in a multi-base station positioning environment, multiple TDOA measurement subgroups are constructed, and the
Chan algorithm is used for data preprocessing. The results are weighted and used as the initial values and observation values for the
Unscented Kalman Filter algorithm to enhance its convergence speed and filtering accuracy. Secondly, by analyzing residuals to
identify Non-Line-of-Sight errors, for observations containing Non-Line-of-Sight errors, the innovation vector is utilized to design an
adjustment factor to regulate the observation error covariance, thereby improving the Unscented Kalman Filter 's inherent
suppression performance against Non-Line-of-Sight errors. Finally, experimental results show that compared with the positioning
accuracy of the Chan-UKF algorithm and the RWCH-C-UKF algorithm, the positioning accuracy of this algorithm has been
improved by 65. 8% and 40. 9%, respectively, and the Root Mean Square Error fluctuation range is the smallest, indicating the
strongest robustness.
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