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Wireless Charging Scheduling with Minimized Maximum Return-to-Work Time for Heterogeneous
Mobile Rechargeable Devices

XU Jia,LIU Jingyi. XU Lijie and LIU Linfeng
Jiangsu Key Laboratory of Big Data Security and Intelligent Processing, Nanjing University of Posts and Telecommunications, Nanjing 210023,

China

Abstract With the widespread application of wireless rechargeable devices, wireless power transfer technology has become a key
enabler for enhancing device battery life. However, most existing research focuses on optimizing charging efficiency, charging
costssand other charging-related performance metrics. Task-driven charging scheduling has received limited attention. In addition,
the majority of charging systems assume homogeneity either in chargers or rechargeable devices,and there is a lack of focus on
charging scheduling for mobile rechargeable devices. Considering the heterogeneity of rechargeable devices in real-world scena-
rios, this paper proposes a heterogeneous wireless charging model and formalizes the problem of minimizing the maximum return-
to-work time of mobile rechargeable devices in heterogeneous wireless rechargeable sensor networks. Initially,it studies the sim-
plified problem of minimizing the maximum return-to-work time under the assumption of ignoring device movement time and
energy consumption,and proposes an approximation algorithm. To address the more challenging problem of minimizing the maxi-
mum return-to-work time, this paper proposes a heuristic algorithm based on the idea of this approximate algorithm for this prob-
lem. The results of extensive simulation and field experiments demonstrate that the proposed algorithm has significant advantages
over other algorithms. The proposed algorithm can reduce at most 38. 78% maximum return-to-work time of devices comparing
with the benchmark algorithms.

Keywords Wireless rechargeable sensor network, Mobile rechargeable devices, Charging scheduling, Heterogeneous wireless

charging, Heuristic algorithm
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Table 3 Number of rechargeable mobile devices versus running time

(ms)
k& KE
130 150 170 190 210
1BC 41.12 10.17 30. 88 32.84 41. 44

ICSA 12.30  30.88 32.84 41.44 70.12
ILRPDH 2.42 2.95 4.08 5.95 7.02
SMRTMA  1.35 1.58 2.24 3.35 3.89
MRTMA  1.55 1.78 2.76 3.64 4.06
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Table 4 Number of wireless chargers versus running time

(ms)
W& HE
7S
30 35 40 45 50
IBC 42,4 55.66  59.48  64.31  73.33

ICSA 30.88  36.16  39.83  45.25  39.58
ILRPDH 2.95 3.27 4.28 4.41 4.82
SMRTMA 1.58 1.78 2.07 2.21 2.41
MRTMA  1.78 2.29 2.79 3.57 4.29
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Table 5 Parameters of rechargeable mobile devices
% 3 7 H o/ o E/ &
Fol R Fk/J (J/m) (m/s) B 1] /min
5 312 5.9 1.4 3.1
S 296 8.2 1.0 1.8
Sg 268 8.9 0.7 9.9
Sy 383 6.4 0.5 7.7
S5 267 6.6 1.5 2.6
S 357 9.2 1.6 4.1
S7 269 5.9 1.2 3.4
Sg 298 5.1 0.9 7.8
Sg 335 7.0 1.3 9.1
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