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Abstract

Wireless sensor networks are utilized in various applications such as traffic control, target tracking,
and smart building automation due to the low cost of sensor nodes. Energy, reliability, and security
are primary challenges that have garnered the attention of researchers. In this paper, a novel solution
based on network coding for clustered wireless sensor networks is presented, which optimizes energy
consumption through data aggregation mechanisms. This approach considers energy efficiency as a
key criterion in the design of routing protocols, employing packet coding to reduce the number of
redundant transmissions to the base station, thereby extending the network's lifespan. Additionally, it
utilizes a multi-well mechanism to lower the energy consumption of nodes by decreasing the distance
in packet transmission paths. Given the significance of energy as a vital resource in wireless sensor
networks, coding and data aggregation techniques are recognized as effective tools for enhancing
energy efficiency in these networks. Simulation results demonstrate that the proposed method
outperforms previous approaches in terms of packet delivery rate, average remaining energy in the
network, and the number of active nodes, significantly improving the energy consumption of wireless
sensor networks.

Keywords: Wireless sensor networks, network coding, data aggregation, network longevity, data delivery.
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