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Underground personnel positioning algorithm based on

clustering and K-nearest neighbor algorithm

MO Shupei®?, TANG Jin*, WANG Yu', LAI Pyjian*, JIN Limo'
(1.Book and Information Center, Guizhou Industry Polytechnic College, Guiyang 551400, China;
2.School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In view of problems of large amount of calculation, low real-time performance and low
positioning accuracy of existing fingerprint-based underground positioning algorithm, underground
personnel positioning algorithm based on clustering and K-nearest neighbor algorithm was proposed.
Bisecting k-means clustering algorithm is used to classify collected RSSI data to establish an offline
fingerprint database. Real time RSSI values are collected by wireless mobile terminal and dynamic
corrector and stored in online positioning database and dynamic correction database respectively. According
to offline data and real-time data, weight value is calculated using software and hardware dynamic
correction weighted K-nearest neighbor algorithm, and real-time position is estimated by combining the
physical location information of the point to be measured in the offline fingerprint database. The example
analysis results show that the minimum standard error of the proposed positioning algorithm is 0. 46 m,
the maximum standard error is 3. 26 m, and the average error is 1. 62 m. The results of comparative
analysis show that the proposed algorithm has higher precision and better real-time performance than the

algorithm without clustering analysis. Compared with the algorithm without dynamic correction of
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weights, the computation time of the proposed algorithm is slightly increased, but the positioning accuracy

is increased by 37.21%.

Key words: Underground personnel positioning; fingerprint positioning; bisecting k-means clustering

algorithm; software and hardware dynamic

dynamic correction
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positioning system
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Table 1 Comparison of positioning success rate of WKNN

algorithm and SAHDC-WKNN algorithm
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Table 3 Comparison of positioning accuracy and real-time

performance of the algorithms

ik PR /m BRI /s
HF A4 M+ KNN 3.15 1.163
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