Vol. 13, No. 3, 2025 (Serial No. 51). pp /47-161
ISSN: 2322-4347, E-ISSN: 2980-8979

Electronic & Cyber Defense

Defense

Prolonging Lifetime for Wireless Sensor Networks Using TOPSIS-fuzzy

Scheme

Mohammad Alaei*!®, Fahimeh Yazdanpanah 2

! Associate Professor , Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran. (Correspondence: alacim@vru.ac.ir)

2 Associate Professor , Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran. yazdanpanahf@vru.ac.ir

ARTICLE INFO

ABSTRACT

Article history:

Article Type: Research paper

Receive: 13 July 2025
Revise: 14 September 2025
Accept: 14 October 2025

Available online: 23 October 2025

Keywords:

Wireless sensor networks
TOPSIS-fuzzy

Load balancing

Network Lifetime optimization

Nowadays, in various fields and applications, wireless sensor
networks have wide applications. The main task of sensor nodes in
applications is to sense the environment and its changes, as well as
report the events in the target area and send the sensed data to the
sink or base station. The resource limitation of sensor nodes and the
unreliability of low-energy wireless links, and on the other hand,
different performance demands in various applications, create
challenges in designing a suitable communication protocol with load
balancing capability for wireless sensor networks. Efficient clustering
can balance load and increase lifetime in wireless sensor networks. In
this paper, a method of lifetime prolongation for nodes and thus for
wireless sensor networks based on the fuzzy TOPSIS, is proposed.
By considering the effective parameters for load balancing, such as
the energy of the cluster heads and cluster nodes, cluster stability and
data transmission distance, the proposed clustering is carried out in
such a way that load balancing causes balanced energy consumption
in nodes and increases the network's lifetime. The results of various
evaluations show the effectiveness of the proposed method in
comparison with other methods in increasing and balancing the

lifetime of nodes.
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The Proposed Fuzzy Topsis-based Clustering Method

: Deploy the nodes in random manner

: Set sink location at the center of area

: Estanlish the sub-areas

: for each zone (Z;)

Calculate (Elavg) of Zi

for each Nj belongs to Zi

lf (ENJ > Eiavg) then

Send (Centrality(N;j), Enj, Distavg(N;),
Distn;S™, Stab(Nj) ) to TOPSIS module

end for

10: Perform TOPSIS to determine the CH by Eq.s 4-11

11: The CH sends Advertisement Packet

12: The receiver nodes join to the closest CH

13: During each round, the CH collects data in the
established cluster and sends to Sink

14: end for

AR ol
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