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Localization algorithm of beacon nodes chain deployment based on coal
mine underground wireless sensor networks

QIAO Gang—zhu' > ZENG Jian-chao®

(1. College of Electrical and Information Engineering Lanzhou University of Technology Lanzhow="730050 China;2. Division of System Simulation and Com—
puter Application Taiyuan University of Science and Technology Taiyuan 030024 China)

Abstract: Since the coal mine tunnels were always very longiand narrow multipath effects of radio signal in tunnels
were produced and low positioning accuracy of received. signal strength indicator ( RSSI) location algorithm was
achieved. A dynamic RSSI location algorithm was, proposed based on the beacon nodes chain deployment of tunnel
wireless sensor networks and the algorithm took the distance and the corresponding RSSI between the adjacent beacon
nodes into account to calculate the actual path loss parameter in the tunnel thus improving the environmental adapta—
tion of the location algorithm. The simulation shows that the effect of proposed method is more precise than RSSI under
the same environment and can meet.the requirements of underground person position.

Key words: wireless sensor network; underground people position; chain deployment; received signal strength indicator
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Table 1 The simulation results of dynamic g8 Table 3 The comparison of two algorithms’
parameter location algorithm simulation results %
/m /m
10 8 5 3 10 8 5 3

3.9180 4.240 0 4.750 9 4.150 3 39.7949 38.7902 35.2882 33.2233
0.562 6 0.623 5 0.804 8 0.986 9 33.0970 29.9832 28.8037 30.0430
1.938 8 2.136 5 1.926 6 1.858 3 <l.5m 91.88 90. 44 83.85 75. 64
0.2508  0.2459 0.2423  0.2402 RSSI <1.0m 55.59 50. 87 42.30  35.65
0.200 4 0.198 7 0.192 6 0.192 4 <1.5m 77.71 74.01 65. 46 54.23
3.972 6 4.361 4 4.983 9 4.261 6

0. 669 7 0.719 6 0.8820 1.047 3

0.530 8 0.566 5 0. 657 2 0.714 3

2 RSSI X

Table 2 The simulation results of RSSI location algorithm

/m

10 8 5 3

8.1160 7.1042 7.2274  8.3745
0.8188 0.9170 1.161 0 1.421 1
0.7918 0.8194 0.9304  0.998 3

6.0470 4.1097 4.4815 4.4440
0.5790 0.5587 0.5399  0.5328
0.4839 0.4608  0.4523 0.449 8

8.9718 8.086 6 8.504 1 9.480 6
1.112 4 1.175 6 1.362 9 1.568 3
0.793 3 0.809 1 0.923 0 1.021 1
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