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Abstract: Smart grids are a modern technology solution that aims to improve resource management and energy efficiency.
This paper discusses the application of the Particle Swarm Optimization PSO algorithm to improve energy consumption
efficiency in smart grids, focusing on integrating Mobile Edge Computing MEC to enhance performance. The PSO algorithm
is reviewed to improve load distribution and demand response, which leads to increased efficiency and reduced energy costs.
The results of using the MEC algorithm in the advanced environment indicate good improvements of 25% in energy
consumption and the prediction accuracy reached 95% with the help of smart grids.
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Smart grids represent a transformative approach to energy management,
integrating energy and information technology to enhance efficiency and
optimize energy consumption. By leveraging advanced communication
networks, smart grids facilitate real-time monitoring and control of energy
resources, enabling better demand response and load management. A key
component in this ecosystem is mobile edge computing (MEC), which brings
computing resources closer to users. This proximity significantly improves
responsiveness and reduces latency, allowing for more efficient processing of
data generated by smart devices.

This research focuses on optimizing energy consumption within smart
grids through the application of the Pervasive Swarm Optimization (PSO)
algorithm [1]. PSO is a computational method inspired by social behavior
patterns in nature, such as bird flocking, which can effectively navigate
complex optimization problems. By utilizing PSO, this study aims to

enhance energy efficiency and consumption patterns in  smart grid
networks[2], addressing the growing demand for sustainable energy
solutions.

Through a detailed analysis of how PSO can be applied to smart grids,
this research seeks to contribute valuable insights into energy optimization
strategies, ultimately promoting more sustainable practices in energy
consumption and management.
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The results indicate that smart grids apply the particle mirage
optimization algorithm with advanced computing MEC. The results showed
an energy saving of 25%, while prediction accuracy was achieved at 95%.
This led to increased efficiency and improved energy consumption, which

resulted in noticeable improvements in reducing operating costs. It also
helped distribute loads through the PSO algorithm between different
resources, reducing energy consumption during peak times. It also helped
improve demand response time in developing strategies, which led to

building data and modifying energy consumption PSO swarm optimization
algorithm is an effective tool in smart grids to improve energy consumption.
By combining PSO with MEC, significant and wide improvements in
performance can be achieved. Studies also indicate that the use of this
algorithm contributed to the appropriate load distribution and system
response that led to overcoming the challenges associated with these
improvements. It also enhanced the improvement and efficiency of
sustainability ~when integrating smart grid management with artificial
intelligence technologies [3].
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The particle swarm optimization algorithm PSO is an effective tool in
smart grids to optimize energy consumption with edge computing. Good and
noticeable improvements can be observed in the system’s response and load
distribution, as well as in reducing its energy consumption through this
algorithm. This research indicates the importance of integrating technology
and network management with artificial intelligence, which has enhanced its
sustainability and improved its efficiency. In the future, it is suggested that
that many practical applications of this PSO algorithm should be explored
and integrated in fields including energy to make the best use of this
technology.
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