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Abstract The importance of location-based services has been steadily rising, leading to the increased
integration of Ultra-Wideband (UWB) technology in mobile devices and vehicles. Conventional
UWB-based positioning systems typically determine the distance and direction between devices or track
locations by pre-installing UWB anchors in environments like buildings or factories. This paper analyzes
the characteristics of a distributed node-based Anchor-less UWB positioning system, measuring its
actual ranging period and distance estimation error with varying node numbers and configured ranging
periods. Experimental results show that even without anchors or node synchronization, the system

achieves an average error of 0.32 meters.
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(Table 1) Error occurrence ratio with respect to
the number of nodes

Number of nodes 2 3 4 5 6 7

Error ratio (%) 165 | 214 | 1.75 | 467 | 7.45 | 11.03
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[Fig. 8] Update period and average error with ranging
period

(Table 2) Error occurrence ratio with respect to the
target update period

Period (sec) 0.005 | 0.01 | 0.02 | 0.03 | 0.04 | 0.05

Error ratio (%) 2.90 | 2.80 | 3.00 | 0.60 | 0.80 | 0.40
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[Fig. 9] Position estimation result

(Table 3) Average position error of nodes

Node # 3 4 5 7 Average

Error (m) 0.73 | 0.36 | 0.38 | 0.13 0.32
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