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Abstract- Energy consumption is one of the most serious challenges to maximize the lifetime and stability in
the design of wireless sensor networks. Clustering as one of the methods of control of connectivity to maintain
the stability of these networks can significantly reduce energy consumption. Using different methods to select
cluster heads is an important challenge in this research area. Clustering with workload balancing for nodes that
do not normally have the same workload is also a challenge. Hence, an efficient clustering method can lead to
stability, load balancing and increased lifetime in wireless sensor networks. In this paper, a node clustering
method for wireless sensor networks is presented with the aim of balancing workload and energy consumption
and, as a result, increasing the network lifetime. By considering the effective parameters in the load balancing
of nodes, such as the energy of the cluster head and cluster nodes, cluster stability and data transmission
distance, we perform clustering in such a way that this balance in the network causes balanced energy
consumption of the nodes and increases the network lifetime. The results of various evaluations show the
efficiency of the proposed method in comparison with other methods in increasing and balancing the lifetime of
the nodes.
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The Proposed Clustering Method for WSNs

Il Zi: The zone number i

/I Elavg: The average energy level of nodes in Z;

/I Nj: The node number j

/I Enj: The remaining energy of N;

/I Nreighbores(Nj): The number of neighbores of N;

/I Distavg(Nj): The average distance between N; and its
neighbores

/I Distn;S™: The distance between Nj and the sink

/I Stab(Nj): The stability index calculated by Eq.s (1-3)

/I RP: The round period

1. Initialize the WSN
2: Set sink location at (100,100)
Initialize zones based on fuzzy c-mean algorithm
In all the zones (Zi), in parallel
round=1
Calculate (E'avg) 0f Zi
for each Nj belongs to Z;
if (ENJ > Eiavg) then
Send (Nreighbores(N;), Enj, Distavg(N;),
DistnjS"™, Stab(N;) ) to TOPSIS module
10: end for
11: Perform TOPSIS to determine the CH by Eq.s (4-11)
12: The CH sends Advertisement Packet
13: The receiver nodes join to the (closest) CH
14: During the RP, the CH collects data in the established
cluster and sends to Sink
15: At the end of RP, round=round+1, goto 6
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