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A weighted centroid localization algorithm based on received signal
strength indicator for underground coal mine
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(1. School of Electronic and Information Engineering , Beijing Jiaotong University , Beijing 100044 , China ;2. School of Electrical and Electronic Engineering,
North China Electric Power University ,Baoding 071003, China)

Abstract: A weighted centroid localization algorithm based on received signal strength indicator ( RSSI) was proposed
for underground mine disaster monitoring system which based on wireless sensor network ( WSN), It firstly accessed to
the path of decline index dynamically,and then calculated its own location by weighted centroid algorithm. When it ac-
cessed to the path of decline index dynamically,path loss exponent was calculated in location areas which accurately
reflects the affect of the signal fading in different tunnel areas and enhances adaptive capacity to the environment of
distance detection algorithm. Weighted.centroid algorithm embodies the impact of each reference node to the centroid
coordinate by weighted coefficients, which improves the accuracy of personnel localization. The experimental results
show that the proposed algorithm achieves better positioning accuracy with simple calculation and process, which dem-
onstrates it is suitable for coal mine environment.
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Fig. 1 Architecture of wireless monitoring

system of the mine disaster
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Table 1 Performance comparison of localization algorithms
ELLH LR FR AR EHENRE E/m PR E E/m
B E n fH+HMBUE L (0.768,0.745) 0. 345 0.232
I8, n B+ AR (1,1) (0.880,1.203) 0.236 0.120
XA n {8 +INAUE L (0.791,0.773) 0. 309 0. 209
BSE n B +IAUR O (2.350,0.262) 0. 692 0. 650
R38R n R AR (3,0.5) (4.243,0.961) 1.326 1.243
K, n H +HIALF A (2.505,0.322) 0.722 0. 495
B5E n L+ AR (6.943,1.778) 1. 963 1.943
KI5, n fE+HR A BIR (5,1.5) (6.784,1.235) 1. 804 1. 784
RIR n E+IALUR L (5.960,1.758) 0.994 0. 960
B n & +IAUR L (6.204,1.538) 0. 961 0. 796
K3 n 5 +HR AR (7,1) (7.950,0.824) 0. 966 0. 950
X n {8 +IAUR L (6.828,1.829) 0.927 0.172
BEIE n B +INAUEL (8.873,1.100) 1. 180 1. 127
K38 n A+ AR (10,0.75) (8.961,0.954) 1.059 1. 039
IR n {8 +HOALRE L (8.946,1.137) 1123 1.054
B n A+ IAUE.L (13.925,1.731) 1.060 0.925
K38, n -+ AR (13,1.25) (14.052,1.050) 1.071 1.052
K38, n (8 + AR (13.976,1.420) 0. 991 0. 976
BEE n E+IUE L (14. 865,0.748) 1.163 1.135
KI5 n {5 +8E KR (16,1) (14. 486 ,0. 903) 1.517 1.514
X8, n {H + 0RO (15.902,0.680) 0.112 0. 098
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