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5. Conclusions

This study presents a novel routing recovery protocol based on the ECPSOA for the WSNs with multiple mobile sinks. The
ECPSOA controls route keeping and routing recovery by estimating the sink mobility and node’s failure. Once the previous
path is broken due to the sinks movement or sensor nodes failure, an alternative reliable path is established for the packet
delivery. Based on the path quality, the alternative path is able to adapt to the unpredictable varying network topology with
multiple sinks, minimize the energy consumption, and prolong the network lifetime. In our proposed ECPSOA, the multi-
swarm strategy guides particles to fly in better directions, and the endocrine mechanism yields high diversity of particles
to increase search space, which can jump out of local optimization and improve the searching capability. Both analysis
and simulation results show that our routing recovery protocol outperforms the other aforementioned protocols in commu-
nication overhead in terms of both energy and delay, and the network robustness against path breakage due to multiple
sinks movement or nodes failure is also improved.

For the future work, we will focus on improving the convergence performance, reducing the computational complexity of
the ECPSOA, and validating the proposed protocol on different scenarios with various movement trajectories of multiple
mobile sinks. Maximizing the network lifetime is the most important optimization objective.
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