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Abstract Rechargeable wireless sensor network is a new type of wireless sensor network, which uses mobile wireless
charging vehicle (MWCYV) to charge the nodes with low energy in the network,as well as collect data from the net-
work, The network can be used for applications that need to perform long time monitoring. However, it is a challenge to
control the MWCYV to finish data collection within given deadline in an energy efficient fashion,and achieve the target of
charging as many low energy nodes as possible. In this paper, a novel algorithm named RSEP (Root Selection with
Energy Prediction) was proposed. Firstly, the length of MWCV’ s walking path is constrained to guarantee the latency.
Then,all the low energy nodes in the walking path are selected to be roots, by which multiple data collection trees are
constructed, If a root’s energy is enough for the root to maintain for more than a round,a path equaling to the diameter
of the tree should be found. In the path,a node with the largest number of neighbors in the network is selected to be a
new root. A new tree is formed by adjusting the old tree’s structure through the new root. All the nodes in the tree
transmit their data and energy information to the root. Finally, when MWCV walks along its path to charge the low ener-
gy nodes, it can collect all data and energy information from the trees rooted at these nodes. On the other hand, the ener-
gy information will become out-of-date with the time elapses. MWCV uses the Markov model to predict the nodes’
energy level at the time when next round of data collection starts, so as to optimize the roots’ selection. Theoretical
analysis and simulation results show that compared with existing works, RSEP algorithm can accomnplish a round”s
charging with lower total energy consumption and shorter time duration.

Keywords Rechargeable wireless sensor networks, Mobile energy replenishment, Energy consumption, Energy prediction
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