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Personnel positioning method of open-pit coal mine based on
improved affinity propagation algorithm
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Abstract: To solve the problems of large computational complexity and low accuracy in current open-pit coal mine personnel positioning
methods, this paper proposes an improved open-pit coal mine personnel positioning method. The study first introduces the idea of region
partitioning , which evenly distributes the nearest neighbor propagation algorithm in sub regions. Then, it combines Gaussian Capo algorithm
and link quality indicator filter to filter the received signal strength indicator data in offline and online stages, respectively. Thus, an
improved nearest neighbor propagation algorithm is obtained. Finally, based on this algorithm, a personnel positioning system is constructed
on the Android platform. To verify the effectiveness of the strategy, the article designs simulation testing experiments. The experimental
results indicate that, the maximum error, minimum error, and average error values of the improved algorithm for localization are 1. 65 m,
1.49 m, and 1. 04 m, respectively. Under the influence of noise environment, the variation of its localization error is only 35%, and the
maximum increase in error value does not exceed 0. 05 m. Compared with other algorithms, its degree of influence is lower. In the
functional testing, all 7 test cases performed as expected, effectively achieving precise positioning of coal mine operators. From this, it can
be seen that the positioning accuracy and convergence performance of the proposed strategy are greatly improved, which can accurately
locate the position trajectory of coal mine operators and has strong application value for mine safety management.

Keywords : neighborhood propagation algorithm; positioning technology; area division; Gaussian filtering algorithm; open-pit coal mine;
safety management
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Fig. 1 Flowchart of the improved neighborhood propagation algorithm based on regional division and gaussian filtering
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Fig.2  Model of the personnel positioning system in

open-pit coal mines
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Fig. 3  Comparison of positioning error distribution among KNN, WKNN, AP, and RGAP algorithms
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