
Overview
• Weed control is critical in agriculture since weeds compete with croplands for nutrients, water, and light, resulting in lower crop yields

and quality.
• Uncontrolled weeds can also harbour pests and diseases that can infect crops and cause further damage. Furthermore, some weeds are

toxic to livestock and can endanger grazing animals.
• Effective weed management practices are required to maintain healthy and productive agricultural land.
• The field of agriculture is a prime candidate for being revolutionized by computer vision. The use of cameras installed on Unmanned

Aerial Vehicles (UAV) may provide a precise view of the fields, and object recognition powered by Deep Neural Networks (DNN) can
assist us in better comprehending the condition of the field.

• However, to fully exploit computer vision's capabilities, the processing must first occur directly on the UAVs.
• This would make it possible for UAVs to provide information, which could then be utilised for location-specific actioning that takes

place in real-time.
• For instance, a UAV may identify weeds, which a robot operating on the ground could then be eradicated instantly. In agriculture, on-

board data processing for real-time weed detection using Edge Artificial Intelligence (AI) can improve weed control efficiency and
accuracy [1].

• Edge AI is the use of AI algorithms on network edge devices to enable real-time data processing and decision-making [2].
• The use of Edge AI in weed detection entails taking images of crops and weeds, processing them on the device to detect the presence of

weeds, and making a real-time decision on the appropriate action to take.
• Edge AI for weed detection can reduce reliance on manual labour, increase overall productivity, and reduce the use of harmful

chemicals in weed control. Regarding the same, a workflow is outlined in Figure 1, and the preliminary results are presented in Figure
2. The on-board processing is carried out with the help of state-of-the-art astrionics, i.e., hardware accelerators.
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Figure 2: Weed segmentation map. 

Figure 1: On-board (EDGE-AI) processing workflow. 

References
1.Bianchi, L., et al.: A novel distributed architecture for unmanned aircraft systems based on Robot 

Operating System 2. IET Cyber-Syst. Robot. e12083 (2023). https://doi.org/10.1049/csy2.12083
2.K. Thangavel et al., “Autonomous Satellite Wildfire Detection Using Hyperspectral Imagery and 

Neural Networks: A Case Study on Australian Wildfire,” Remote Sensing, vol. 15, no. 3, p. 720, Jan. 
2023, doi: 10.3390/rs15030720. https://doi.org/10.3390/rs15030720

Acknowledgement
The authors would like to thank AI4AGRI, GEO-K and SmartSat CRC. This work was partially 
funded by the AI4AGRI (grant agreement no. 101079136) project entitled “Romanian Excellence 
Center on Artificial Intelligence on Earth Observation Data for Agriculture”. 
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
 those of the European Union. Neither the European Union nor the granting authority can be held responsible for them.


