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@ AP TE (ultra wide band, UWB) €47 AF7E I AEALEE (non line of sight, NLOS)
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BrEPUE BIEMNIER EE, K MRTE T 80%. 73%. 36%LA L. M HAK FH B EH
& MR L, NLOS RN B T 38%LA b, RRUEWH & = N B 43R T [ ks B e 75
KRR B EAL; YR RRBIEN; B HIERPER; NLOS iR 2%

A UWB Positioning Method Based on Improved Robust
Adaptive Filtering
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Abstract: Objectives: Aiming at the problems of non-line-of-sight (NLOS) error recognition and
missed recognition in ultra wide band (UWB) positioning. Methods: A robust adaptive filtering
algorithm based on sliding window variance detection and innovation detection is proposed. Based
on the innovation robust adaptive algorithm, the sliding window variance detection combined with
the innovation detection method is used to reduce the NLOS false recognition and missed
recognition rate under the model disturbance state. Furthermore, the variance detection method is
optimized by distance smoothing and distance updating, which solves the problem of detection

Wik H#A: 2024-05-28

BEEWH: WAEARRFESHEBTHE (ZR2021QD13D)

F—EF: W, WL, A, ETENEENIEMES FHFTTAR. sdkdgy@163.com
BEESE: e@E, WL, Jfi. jhcui@sdust.edu.cn



degradation of variance detection. Results: The results of real experiments show that the improved
algorithm achieves a positioning accuracy of 0.073m in the line-of-sight environment. In the
personnel occlusion environment, the algorithm attains an accuracy of 0.077m, which improves by
40.3%, 33.6%, and 28.7% compared to the least-squares, Kalman filter, and innovation robust
adaptive filtering algorithms, respectively. In more severe NLOS environments such as pillar
occlusion and underground parking garages, the positioning accuracy is 0.125m. Compared to the
least-squares, Kalman filter, and innovation robust adaptive filtering algorithms, the accuracy is
improved by more than 80%, 73%, and 36% respectively. Additionally, compared to the innovation
robust adaptive filtering algorithm, the NLOS false recognition rate is reduced by more than 38%.
Conclusions: The algorithm can meet the high-precision positioning requirements in complex
indoor environments.
Keywords: ultra-wide band positioning; extended Kalman filter; robust adaptive filtering; NLOS
error
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Fig.1 Flow Chart of Improved Robust Adaptive Filtering Algorithm
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Fig.2 Experimental Environment
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Fig.3 Positioning Trajectory and Check Point Error of Experiment 1 ( Window 1 is the Local Magnification of the

Positioning Trajectory )
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Table.2 Comparison of Positioning Accuracy for Experiment 1
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LS 0.104 0.169
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Fig.4 Positioning Trajectory and Check Point Error of Experiment 2 ( Window 2 is the Local Magnification of the
Positioning Trajectory )
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Tab.3 Comparison of Positioning Accuracy and NLOS Misidentification for Experiment 2
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KF 0.116 0.165
RAKF 0.108 0.174 87.3%
IRAEKF 0.077 0.117 42.5%
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Fig.5 Positioning Trajectory and Check Point Error of Experiment 3 ( Window 3 is the Local Amplification of the
Positioning Trajectory )
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Tab.4 Comparison of Positioning Accuracy and NLOS Misidentification for Experiment 3
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Tab.5 Comparison of Positioning Accuracy and NLOS Misidentification for Experiment 4
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