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[bookmark: _Toc498243632]ABSTRACT
Weed management is a crucial factor in agricultural production, conventionally reliant on labor-intensive and chemical-heavy methods. The advent of unmanned Aerial Vehicles offers a transformative approach to this challenge, providing precise weed mapping and targeted herbicide spraying. This review paper explores the comprehensive role of unmanned aerial vehicles in weed management, detailing the types of drones used, such as multi-rotor, fixed-wing, and hybrid drones, and the sensors and cameras they employ for high-accuracy weed detection and mapping. We delve into the major unmanned aerial vehicles models used for both weed mapping and herbicide spraying, and compare the efficiency and environmental impact of unmanned aerial vehicle technology compared with conventional methods. Various herbicides dispersed via unmanned aerial vehicles are discussed, along with their classification based on climate and edaphic factors. The efficiency and persistence of herbicides applied using drones are evaluated against traditional spraying methods. The integration of machine learning and deep learning techniques in unmanned aerial vehicle-based weed mapping is a significant advancement, enabling the analysis of complex datasets through architectures like convolutional neural networks. This review examines the datasets, training techniques, data augmentation strategies, and performance metrics crucial for enhancing weed detection accuracy. Our review indicates that unmanned aerial vehicles offer a highly efficient, precise, and environmentally friendly alternative to conventional weed management practices. This paper provides a detailed comparison of unmanned aerial vehicle herbicides sprayers with traditional sprayers, underscoring the potential unmanned aerial vehicle technology to revolutionize weed management and improve agricultural sustainability.
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