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The optimization of DV-hop localization algorithm based on

amplitude vector matching

ZHENG Xiaoxia', SONG Wencan', ZHANG Lu’

(1. College of Energy and Mining Engineering, Shandong University of Science and Technology, Qingdao 266590, China; 2.
College of Civil Engineering, China University of Petroleum, Qingdao 266580, China)
Abstract: The localization effect of coal mine wireless sensor network is not ideal because of the complicated environment
of roadway. This paper studied the amplitude vector matching technology to optimize the DV-hop algorithm. The classical
DV-hop algorithm was used to locate the area of the underground mobile node, and the amplitude vector matching algorithm
was employed to match the specific amplitude vector of the location points in the area. The precise location information of
mobile node was discovered based on the matching results. The simulation results indicate that the average localization
accuracy and positioning coverage of the improved DV-hop algorithm is much higher than the classical DV-hop algorithm,
and the average positioning error of the improved DV-hop algorithm presents an obviously downward trend with the increase
of the number of nodes.

Key words: amplitude vector matching; DV-hop algorithm; underground localization
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Fig. 2 Vertical displacement of the front side of the foundation under different loads
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Table 1 Proximate analysis and ultimate analysis of coal %
Tk gyt TCE T
Mag Aad Vad FCad C H N S o]
10.04 473 29.76 55.47 76.22 4.05 0.87 0.67 8.15
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Table 2 Lithology parameters of the numerical simulation model

. R PRERE BUTIRE EEy W bR
R Ikg+m?® ®/GPa ®I/GPa  /MPa IO FEIMPa
® A 2400 4.29 2.95 1.10 33 2.19
Rl 2500 16.2 138 5.30 35 2.35
b 2600 6.41 4.65 1.00 32 256
Kb 2500 4.10 3.20 1.80 28 256
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Fig. 6 Typical fluid-rock interaction of different fluid-rock interaction zones in Dongying Depression
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