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Abstract: In order to improve the positioning accuracy of ultra-wideband (UWB) in non-line of
sight (NLOS) scenarios, an improved weighted least square (WLS) algorithm based on error
factor was proposed in this paper. A one dimensional convolutional neural network (1IDCNN) is
trained by using ranging values and real-time channel impulse response (CIR) features to achieve
accurate prediction of error factor. Based on the predicted error factor, the weighting matrix of
improved WLS algorithm is designed, and different base stations are given reasonable weights to
improve the UWB positioning performance in NLOS scenarios. Static and dynamic measured
data are collected from the real environment to verify the performance of the improved WLS
algorithm. The experimental results show that the improved WLS algorithm has similar
positioning performance to the least square (LS) algorithm and WLS algorithm in the line of sight
(LOS) scenarios. In the NLOS scenarios, the improved WLS algorithm is obviously better than
the LS algorithm and WLS algorithm, and can effectively restrain the NLOS error.

Key words: ultra-wideband; time of arrival; non-line of sight (NLOS) ; one dimensional convolution
neural network (1DCNN) ; improved weighted least square (WLS) algorithm
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Table 6 Positioning errors of experiment 3 cm
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Fig. 11 CDF curves of experiment 3
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Table 7 CDF analysis table of experiment 3 cm
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Table 8 Weighting matrix setting of experiment 3
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Table 9 Time consumption of different algorithms s
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