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Abstract: The rapid proliferation of Internet of Things (IoT) devices has led to an unprecedented surge in 

energy consumption, posing significant challenges to sustainability and operational efficiency. This 

abstract explores optimization techniques aimed at minimizing energy consumption in IoT devices at the 

edge, where data is processed closer to the source rather than relying solely on centralized cloud 

resources. The paramount importance of energy efficiency in IoT devices stems from their resource-

constrained nature, making them susceptible to premature battery depletion and environmental impact. 

This paper investigates a range of optimization strategies, including low-power hardware design, energy-

aware algorithms, and adaptive power management schemes. Leveraging edge computing capabilities, 

these techniques aim to strike a balance between computation and energy efficiency by offloading 

processing tasks to edge nodes. Furthermore, the abstract delves into the significance of machine learning 

algorithms for predicting and optimizing energy consumption patterns in real-time. The findings presented 

here contribute to the ongoing discourse on sustainable IoT ecosystems, shedding light on practical 

approaches to mitigate energy challenges and enhance the longevity and reliability of IoT devices at the 

edge 
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