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High-Precision Indoor UWB Positioning using XGBoost-based
Distance Correction and Kalman Filter Fusion
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Abstract

Indoor positioning using Ultra-Wideband (UWB) suffers from reduced accuracy due to measurement errors caused
by NLOS and multipath effects. Recent studies have applied machine learning and filtering techniques separately to
correct these errors but face challenges in adapting to complex indoor environments and maintaining stable position
estimates. This study addresses these issues by combining XGBoost-based distance correction with Kalman filter
variants and compares their performance using real data. Results show that the Kalman filter fusion outperforms
standalone XGBoost, with the Unscented Kalman Filter (UKF) achieving the best accuracy —an average error of about
284 cm. This research confirms that fusing machine learning and dynamic filtering effectively enhances indoor UWB

positioning accuracy.
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[ 1. Data Preparation Stage ]
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[ 2. XGBoost Model Training Stage ]
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Table 1. Comparison of position estimation accuracy by
method(XGBoost and filtering techniques)

X-axis | Y-axis | X-axis | Y-axis di'\s/iziZe
Methodology| MAE MAE | RMSE | RMSE
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XGBoost +
LKE 195 1726 | 6385 | 3756 | 29.15
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Distinctiveness : o .
distance accuracy filtering improved accuracy
Summary of Reduction in distance Enhancement of position Proposed integrated framework for
contribution error accuracy end-to—end accuracy enhancement
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