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(57) Abstract :

An adaptive control system designed to optimize energy consumption in robotics, addressing the growing need for efficient, autonomous systems in various applications. As robots are deployed in dynamic environments,
their energy consumption fluctuates based on tasks, movement patterns, and external conditions. Traditional control methods often fail to account for these variations, leading to suboptimal energy usage. The proposed
adaptive control system integrates real-time data analysis with machine learning algorithms to continuously adjust operational parameters, such as speed, load distribution, and power management, ensuring that energy use is
minimized without compromising performance. Key features of the system include a feedback loop that adapts to changing environments and task requirements, as well as predictive models that forecast energy needs based
on sensor inputs and past performance. The system also incorporates an optimization framework that dynamically balances energy-saving strategies with the need for precision and task completion. Through extensive
simulations and experimental validations, the proposed control system demonstrates a significant reduction in energy consumption while maintaining or improving task efficiency, making it particularly useful for mobile
robots, industrial robots, and autonomous vehicles.
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