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Abstract

The Internet of Drones (IoD) is recognized as a significant
advancement in modern aviation, where Unmanned Aerial Vehicles
(UAVs) are interconnected through Internet technologies to enable
various tasks such as surveillance, infrastructure inspection, and package
delivery. With the growing use of drones, the issue of energy consumption
has been brought to attention, as it directly influences flight duration,
payload capacity, range, and overall operational performance. Addressing
power management challenges is considered crucial for achieving
sustained and efficient drone operations across multiple sectors. However,
limitations in battery capacity continue to be seen as a major obstacle in
realizing the full potential of oD systems.

In this research, the potential of machine learning (ML)
techniques to optimize energy consumption in UAVs is explored by
utilizing IoT data gathered from drones to inform power management
strategies. Three gradient boosting algorithms — XGBoost, CatBoost, and
LightGBM — along with different configurations of Long Short-Term
Memory (LSTM) neural networks, were compared to predict and enhance
UAYV power consumption. The integration of these ML methods into oD
frameworks is aimed at improving energy efficiency, extending flight
duration, and enhancing the overall effectiveness of drones in various
operational contexts.

It was found that, while all gradient boosting models performed
similarly in terms of R-squared and Mean Squared Error (MSE), CatBoost
exhibited the most stable performance across datasets. A refined multi-
layer LSTM model with dropout achieved the lowest Root Mean Square
Error (RMSE) of 40.79, indicating superior performance in forecasting
and managing energy consumption. These findings suggest that advanced
machine learning algorithms can be utilized to optimize power efficiency,
extend UAV flight times, and improve the robustness of drones for a wide
range of applications within the IoD ecosystem.

The research provides a foundational contribution toward
addressing the critical issue of energy consumption in UAVs by
integrating [oT data with machine learning techniques. These results
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establish a promising basis for further exploration of Al-driven power
management systems in drones, which may revolutionize their application
in industries such as logistics, environmental monitoring, and public
safety, and advance the scalability and capabilities of the IoD framework.
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