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Power allocation based on Stackelberg game in wireless location network

LIN Jinrui, LI Guangxia, TIAN Shiwei
(College of Communications Engineering, Army Engineering University of PLA, Nanjing Jiangsu 210007, China)

Abstract: For the wireless cooperative location network using Ultra-Wideband(UWB) signal, a
function model of the square position error bound of the network and the transmitting power of the agents
is explored. Under the condition that the total power of the agent is limited, based on the Stackelberg
model and the particle swarm optimization algorithm, the transmit power of the agent is optimally allocated.
The simulation shows that the power optimization allocation proposed in this paper is more efficient than
the power equal allocation. The square position error bound is reduced by 3%, which improves the
positioning accuracy.
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Tablel Algorithm parameters

parameter value
number of particles N 30
learning factor ¢, 1.496 2
learning factor C, 1.496 2
inertia weight w 0.726 8
algorithm precision 10°°
maximum number of iterations 50
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Table2 UWB signal parameters

parameters value
bandwidth 500 MHz
wavelength 0.1 m
ratio of DP(Direct Path, DP) 0.2
path overlap factor 0.32
power spectral density (PSD) ~ —41.3 dBm/MHz
noise power spectral density —174 dBm/Hz
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Table3 Optimization results
power optimization scheme square position error bound/m’
Stackelberg optimized distribution plan 3.348 987 429 695 320x107"*
average distribution plan 3.479 004 956 874 334x10"3
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