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Research on the influence of coal mine dust concentration on UWB ranging precision
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Abstract: The environment of the fully mechanized working face in coal mines is harsh and the dust
concentration is high. When ultra wide band (UWDB) is used for positioning, it is easy to be interfered by
dust. UWB ranging will have certain errors, so the positioning precision cannot meet the requirements of
intelligent coal mines. To order to solve this problem, the principle of UWB ranging is analyzed, and it is
pointed out that the main factors affecting the precision of UWB ranging are multipath effect and non-line-
of-sight propagation. The generation of multipath effect and non-line-of-sight propagation is closely related
to dust concentration, and the influence of dust concentration on the precision of UWB ranging in coal
mines is explored through experiments. The experimental results show that the UWB ranging error
increases as the dust concentration increases, and the growth rate of UWB ranging error accelerates.
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Fig. 1 Electromagnetic wave propagation

under the influence of dust
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Table 1 UWB ranging values under different

dust concentrations

g/ I REAE/ Ky AR v/ M E(E/
(pg*+m™*) mm (pg*m™%) mm

5 5 004.0 2 407 5 009. 4
208 5 004. 2 2624 5 010. 2
415 5 004. 4 2 809 5 010.9
620 5 004.7 3 008 5 011.7
815 5 005.1 3211 5012.6
1006 5 005.6 3623 5013.5
1225 5 006.1 3 887 5014.8
1416 5 006. 6 4 207 5015.8
1627 5007.2 4 436 5 016.9
1 804 5 007.9 4 681 5 018. 4
2 006 5 008. 4 4 819 5019.7
2 217 5 008. 8 5028 5020.9
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Fig. 4 UWB ranging errors under different

dust concentrations
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