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Multi-level energy threshold-based cluster head update strategy

LIU Yanyu, BAO Donghui

(Department of Electronic Information Engineering, Beihai Vocational College , Beihai Guangxi 536000, China)

Abstract: Cluster routing is an effective strategy to save energy of Wireless Sensor Networks
(WSNs). The selection of cluster head is the key of cluster routing. However, the traditional cluster
routing is to update the cluster-head in a fixed period without considering the residual energy of the
cluster-head. Therefore, the Stable Election Protocol(SEP) is improved to propose a cluster-head update
strategy based on multi-level energy threshold, denoted as [-SEP. The [-SEP route considers three types
of nodes with different initial energies. According to the energy and proportion of the three types of
nodes, the probability and threshold of them becoming cluster heads are calculated. At the same time, the
energy of the cluster head is calculated in each round. Only when the energy of the cluster head is less
than the energy threshold, the cluster head is updated; otherwise, the original cluster head remains, thus
reducing the energy consumption caused by the replacement of the cluster head. Simulation results show
that compared with SEP, the proposed I-SEP route effectively reduces the energy consumption and
prolongs the network life.

Keywords: Wireless Sensor Networks(WSNs); Clustering Routing; Stable Election Protocol;
cluster head update; energy threshold
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Tablel Simulation parameters

simulation area/m’ number of nodes £/(pI-bit '-m?) £,/ (P) bt ' 'm ) dym K/bit
100x100 100 10 0.001 3 87 4000
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Table2 Scene options

scene initial energy ratio node proportion
scene 1 o=1 a=0.1
scene 2 o=2 0=0.1
scene 3 o=1 0=0.2
scene 4 o=2 0=0.2
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