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Maximizing k-Coverage Lifetime of Wireless Sensor Networks Using Mobile Sensor Nodes

RYO KATSUMA,t YOSHIHIRO MURATA,t NAOKI SHIBATA, tt
KEIICHI YASUMOTO' and MINORU ITOt

For a wireless sensor network (WSN) consisting of both static and mobile sensor nodes to collect environ-
mental information, we propose a method to k-cover the target sensing field and maximize the WSN lifetime
by moving the mobile sensor nodes to appropriate positions. Our target problem contains a Minimum Ge-
ometric Disk Cover Problem known to be an NP-hard problem, as a special case. We develop a genetic
algorithm (GA) based scheme to find a near optimal solution in practical time. Considering that a node near
the sink node tends to consume more battery power by forwarding the data transmitted from nodes farther
from the sink node, we add a tree where power consumption for communication is balanced among all nodes
to our GA-based algorithm as an initial candidate solution. Through computer simulations, we confirmed
that our method achieves much longer k-coverage lifetime than conventional methods for 100 to 300-node
WSNs.
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