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Abstract:

With the spread of applications of wireless sensor networks, in recent years, the use of this type of
network in order to monitor the environment and analyze data collected from specific environments in
a variety of ways has become very common. Wireless sensor networks are one of the best options for
collecting data from the environment due to their easy configuration and no need for expensive
equipment. The energy of sensors in wireless sensor networks is limited, which is a major challenge due
to the lack of a fixed charge source. Because most of the sensors' energy is wasted during data
transmission, a sensor that transmits more data than others and transmits data over long distances with
packets will run out of energy sooner than others. When a sensor in the network runs out of energy, the
network process may be disrupted. Therefore, due to the dynamic topology and distributed nature of
wireless sensor networks, designing energy efficient routing protocols is one of the main challenges.
Therefore, in this article, energy-aware routing protocol based on multi-objective particle swarm
optimization algorithm is presented. In the proposed approach, the fitness function of the particle swarm
optimization algorithm for selecting the optimal cluster head based on quality-of-service goals including
residual energy, link quality, end-to-end delay and delivery rate. The simulation results show that the
proposed approach has less energy consuming and extend network lifetime due to balancing the goals
of quality-of-service criteria than other approaches.
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Figure (1): Multi-hop transfer from cluster head to the sink sensor [17]
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Figure (2): Flowchart of the proposed method
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Figure (3): Residual energy of sensor nodes

o

05 Aerage energy consumption in the proposed method

045

04

0.35

031

0.25

Enrgy (J)

02

0.15

0.1

0.05

L
500 1000 1500
Itration

A 5058 59 (o 55l Lt :(F) S

Figure (4): Average energy consumption in network nodes
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Figure (5): Average residual energy in network
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Figure (6): Death process of sensor nodes
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Figure (8): End to end delay of sensor nodes
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Figure (9): Comparison of the proposed method and other methods in terms of energy consumption
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Figure (10): Comparison of the proposed method and other methods in terms of network lifetime
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