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Research on Underground Coal Mines Positioning Algorithms Based on Kernel Function and Particle Filter
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Abstract:

In the confined coal mine environment, RF signal strength is affected by the multipath fading, shadow effect and human factors. Utilizing a path loss model for position makes
the error larger, so anovel positioning algorithm is proposed based on kernel function and the particle filter. By constructing amodel based on kernel function, the algorithm
combines the fingerprint matching technology with Bayesian estimation to search for training data, which are closer to unknown-node fingerprint characteristics. These
locations of training data are weighted as preliminary observations. Finally, using particlefilter integrate target motion state with observations for smoothing position
mutations and tracking trajectories. Experiments show that, for static target location, the kernel function method outperforms the algorithms with deterministic matching or
Gaussian distribution model; for dynamic targeting, positioning results of the proposed algorithm are more accurate than an algorithm using Markov state transition.
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