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Abstract:

In today's world, where communication technologies are rapidly expanding, wireless sensor systems
have emerged as one of the most important innovations in data collection and processing across many
fields, including environment, healthcare, security, industry, and agriculture. These systems are capable
of collecting sensitive data from the surrounding environment and transmitting this information to base
stations or central nodes. As a result, wireless sensor networks have become powerful tools used in
many operational scenarios, especially in hard-to-reach environments such as forests, seas, and mines.
However, one of the major challenges in these systems is the limited energy consumption and battery
life of sensor nodes. The aim of this research is to optimize energy consumption in wireless sensor nodes
using hole repair algorithms. This study employs quantitative and qualitative data analysis to evaluate
the performance of the algorithms in improving energy consumption and network coverage. The
research process includes the phases of deployment, initialization, hole detection, and hole repair.

The overall conclusion of this research demonstrates that the proposed method effectively enhances
network performance by optimizing energy consumption and repairing holes in wireless sensor
networks. Compared to other algorithms, this method significantly improved network coverage by
reducing the movement distance of nodes and making efficient use of redundant nodes. Furthermore,
the proposed algorithm performed better under various conditions, particularly in environments with a
large number of nodes.
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