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Abstract:
It proposes a UWB-based indoor positioning method using particle filtering (PF) and weighted least squares (WLS) to
address the insufficient accuracy of traditional methods in complex environments. By combining time—of—flight (TOF)
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technology with dynamic weight adjustment in WLS to favor LOS signals and mitigate NLOS interference, and utilizing PF to
handle tag movement and asynchronous timing issues, the method enhances positioning accuracy and stability. Experiments
show that in dynamic scenarios, compared to conventional approaches, this method reduces RMSE by about 15% and
improves trajectory smoothness by 40%. Under 50% NLOS interference, the RMSE only increases by 37% , demonstrating
strong robustness.
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