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Delay-Constrained Mobile Energy Charging
in Wireless Sensor Networks
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Abstract: In order to prolong the lifetime of wireless sensor networks by using energy-rechargeable
mobile devices this paper designs a mobile energy replenishment method wherein a mobile element
gathers data and recharges sensors simultaneously. Firstly the whole sensor network is divided into
several sub-regions equally and the sensors in each sub-region are formed into a cluster. Secondly

considering the energy in a whole cluster the mobility path is designed to find the energy-efficient
mobile trace of the mobile element. Finally in the simulation experiment we used ten different
random network topologies to show the comparisons with extensive simulation experiments under
different velocities and deadlines. The results indicate that the proposed algorithm increases lifetime by
approximately 6 000 s compared with Nearest-Job-Next with Pre-emption ( NJNP) under the deadline
of 800 s. Moreover the proposed algorithm increases lifetime by approximately 14 000 s compared with
NJNP at velocity of 5 m/s. Thus the proposed algorithm can improve recharging efficiency and
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prolong the lifetime of wireless sensor networks which can be used in large-scale sensor networks.

Key words: wireless sensor networks; mobile nodes; wireless charging; data collection
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Fig.1 Example of mobile data gathering and charging
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Fig.2 Sequence generating of data gathering and charging of the mobile node based on clustering
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Fig.7 Speed vs. Efficiency under the deadline of 700 s
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