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Weighted centroid localization algorithm based on

node cooperation in coal mine underground

ZHAO Tong'?, LI Xiansheng'?, ZHANG Lei"?, DING Enjie"?, HU Yanjun'?
(1.School of Information and Control Engineering, China University of Mining and Technology,
Xuzhou 221008, China; 2.Internet of Things (Perception Mine) Research Center,

China University of Mining and Technology, Xuzhou 221008, China)

Abstract: In view of problems of large attenuation error and low positioning accuracy of personnel
positioning signal in underground long-distance roadway, a weighted centroid localization algorithm based
on node cooperation was proposed. Under the ZigBee communication environment, the algorithm selects
virtual reference node (unknown node that has been located) at a close distance to cooperate localization
with reference node in long-distance roadway, and uses improved small-area triangle weighted centroid
localization algorithm to locate the unknown node, uses coordinate correction method to determine position
of unknown node. The simulation and experimental results show that the localization of reference nodes

and virtual reference nodes can reduce use of long-distance reference nodes, which can solve the problem of
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large signal attenuation caused by long distance and improve the accuracy and stability of underground

personnel positioning. The average positioning error of the algorithm is 1.5 m, which meets requirements

of personnel location precision in underground long-distance roadway.

Key words: coal mine underground; personnel positioning; long-distance roadway; wireless sensor

nodes; virtual reference node; cooperative node; weighted centroid localization; coordinate correction
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