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Fusion underground positioning system of UWB and laser
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Abstract: The underground LHD cannot be located by receiving GPS signal in the underground tunnel environment,
therefore, it is necessary to build other positioning system. UWB (Ultra-Wide Band) system can locate the LHD
through the UWB sensor and UWDB tags. , while the cost of UWDB is very high, attributed to the narrow and long
characteristics of underground tunnels. In this paper,the simulation tunnel was built on the surface to test the UWB
positioning system and the UWDB and laser fusion positioning system, respectively. The experiment indicated that

these two positioning systems can both meet the requirements for use. However. the use of UWB and laser fusion

positioning system can greatly reduce the number of UWB sensors, further to reduce the system cost.
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Fig. 1 UWB positioning principle
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Fig. 2 UWB and laser fusion positioning principle
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Fig. 3 UWB sensor layout of UWB

positioning system
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Table 1 UWB positioning error

i G 1 2 3 4

6 7 8 9 10

%25 /m 0.158 0.178 0.170 0.139

0.161 0.156 0.166 0.184 0.177
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Fig. 4 UWB sensor layout of UWB and laser

fusion positioning system
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Table 2 UWB and laser positioning error

iR 56 G 5 1 2 3 4 6 7 8 9 10
iR /m 0.210 0. 201 0.194 0.178 0.175 0.172 0.170 0. 187 0.188
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