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Abstract: Due to importance of energy conservation in wireless sensor networks, clustering algorithms and
then cluster-based routing schemes are widely designed and utilized in this kind of network. To collect data in
the base station, each sensor node sends the sensed data toward the cluster head via single or multi hops. Multi-
hop data transmission in the clusters yields unbalanced load of the cluster members. The nodes around the
cluster heads have to forward all the received packets from the cluster area; thus, the rate of energy
consumption of cluster members is unbalanced. Accordingly, the lifetime of network is shortened by dying the
high load nodes. In this paper, a distributed fuzzy-based clustering scheme is proposed to optimize energy
consumption and data transmission of wireless sensor networks. In the proposed scheme, the remaining energy
and degree of the nodes, transfer time of packets, the hops to the base station, average distance to neighboring
nodes and residual energy of the neighboring nodes are considered as the criteria for cluster head selection.
Each node calculates its probability of becoming cluster head via a distributed fuzzy inference system. The
evaluations show DEEFCA compared to EEDCF, DFLC and EADEEG schemes, enhances network lifetime

respectively by 12.8%, 21.5% and 25.8%, also, the amount of data transferred by the network is increased by
19.7%, 71% and 167%.
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DEEFCA: Distributed Energy Efficient Fuzzy-based Clustering
Algorithm

D(Ni)
) (\/(Xi7xj)2+(yi—yj)2+(zi—zj)2)
Calculate Avg(d;;)=—=

=

D(N;)
Send information to the neighboring nodes
Receive information from the neighboring nodes
Update the information table
D(Nj)
2
j=1
D(N;)
Determine the score according to Table 1 and the penalty
according to Table 2

P

a

Calculate D(N;), Avg(ER )=

7: Determine the chance according to Table 3
X
8. Calculate chance(N,) :ZMLC
2 MD,
9: Compare the obtained chance with the threshold
10: if (the node is cluster head)
11: Send a message within RC for advertisement
12: Create cluster with the nodes which replied
13: Go to Line 2
14: else
15: if (the node received messages from cluster heads)
16: Calculate the distances to the cluster heads from
which the node receives advertisements based on
signal strength
17: Reply to the closest cluster head for membership
confirmation
18: Goto Line 2
19: else
20: The node is cluster head
21: Go to Line 2
22: end if
23. end if
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